
IN THE CIRCUIT COURT OF PHILLIPS COUNTY, ARKANSAS 
CIVIL DIVISION 

ARKANSAS DEPARTMENT OF 
ENVIRONMENTAL QUALITY PLAINTIFF 

VS. No. CIV-2006- T\̂  

WORMALD, USA, Inc., 
successor to ANSUL,Inc.; 
HELENA CHEMICAL CO. Inc. 
EXXON MOBIL CHEMICAL CO., 
successor to MOBIL CHEMICAL CO. 

COMPLAINT 

DEFENDANTS 

. M 
JUL 2 0 2006 

P^^LUPm'̂ iT'̂ l̂ Sfff'CLEnK 
By. -D.C. 

Comes now the Plaintiff, Arkansas Department of Environmental Quality, 

hereinafter the Department, by and through its attomey, William G. Snowden, and 

for its Complaint against the Defendants, states: 

INTRODUCTION 

1. This Complaint is brought by the Departrrient alleging severe and 

persistent contamination of the environment by the Defendants through the 

dumping of certain chemicals, most notably 1,2 Dichloroethane (EDC) which is an 

EPA listed probable carcinogen, within the boundaries of Phillips County, 

Arkansas over a period of years beginning on or about 1970. 
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2. The site is listed on the State Priority List as required by Arkansas 

Pollution Control and Ecology Commission Regulation Number 30. 

3. The Department seeks an award of monetary damages sufficient to cover 

the expenses already incurred by the Department in its investigation 

(approximately $800,000.00) and all fbture expenses of remediation ofthe site and 

removal of all contaminants (estimated at $1.5 Billion) or, in the altemative, a 

declaration by the court that the defendants are liable for the costs of cleanup and 

remediation. Plaintiff also requests an award for damages to a natural resource of 

the State of Arkansas, to wit: the alluvial aquifer mnning undemeath the plant site 

and contiguous lands. 

JURISDICTION AND VENUE 

4. The lands at issue herein are situate in Phillips County, Arkansas, lying at 

or near Highway 242 South, West Helena, Arkansas and therefore this court has 

jurisdiction over the subject matter (A.C.A. § 16-13-201(a)) and venue is proper in 

this court (A.C.A. § 16-60-116(a)). 

AUTHORITY OF THE DEPARTMENT 

5. Plaintiff is vested with the authority, acting through its Director, to 

enforce the pollution control laws of this state by bringing an action in any of the 

courts ofthis state (A.C.A. § 8-l-202(b)(2)(B)(i)). Plaintiff is ftirther authorized to 

undertake the removal and remediation of hazardous substances pursuant to the 



Remedial Action Trust Fund Act (A.C.A. § 8-7-501, et. seq.), the Solid Waste 

Management Act (A.C.A. § 8-6-201, et. seq.), and the Arkansas Water and Air 

Pollution Control Act (A.C.A. § 8-4-201, et seq.). Plaintiff may also seek 

compensation for damages to natural resources pursuant to A.C.A. § 8-4-103(b)(3). 

THE DEFENDANTS 

6. The Defendants, each of them, are previous owners and operators ofthe 

chemical plant site at Highway 242 South, West Helena, Phillips County, Arkansas 

and were engaged in the manufacture of various chemical compounds at that site 

which used 1,2 Dichloroethane (also known as Ethylene dichloride or EDC) as a 

solvent during the manufacturing process. 

7. Defendant Exxon Mobil Chemical Co. (Mobil) was an operator ofthe 

plant site during 1976-78 pursuant to a contractual tolling agreement for the 

production of Nitrated Benzoate Ester (2-nitro, 5-chloro methylbenzoate) (NBE) 

which resulted in the manufacture of millions of pounds of NBE to be used in 

Mobil's herbicide "Modown". See attached Exhibit "A". Under the terms ofthe 

tolling agreement Mobil was responsible for providing all raw materials used in the 

process as well as being responsible for disposal ofthe wastes generated. Each ten 

thousand pound "batch" of NBE produced required the use of over three thousand 

five hundred pounds of EDC as a solvent. 



8. Defendants Helena Chemical Co. (Helena) and Wormald USA 

(Wormald) constmcted three waste "ponds" on-site, two measuring approximately 

two hundred (200) feet by two hundred (200) feet square and the third measuring 

approximately twenty-five (25) feet by four hundred (400) feet. (The ponds were 

of sufficient size and existed for sufficient time as to be depicted on the 1982 

Provisional Edition ofthe West Helena Quadrangle map prepared by the U.S. 

Geological Survey from aerial photographs.) 

9. Plaintiff believes, and therefore alleges, that Defendants Helena and 

Wormald, each of them, and others as well, used these three "ponds" as a disposal 

site for "washout water" (i.e. water used to wash the residue out of chemical 

reaction vessels located on site as well as off site) and for the disposal of "off-

spec" product (i.e. manufactured product which did not meet customer 

specifications and was therefore unable to be sold). These acts were documented 

in a report filed with the Environmental Protection Agency on January 16, 1975, a 

copy of which is attached hereto as Exhibit "B". The substances placed in these 

ponds were hazardous substances as defined pursuant to the Remedial Action Tmst 

Fund Act. 

10. Defendants Helena and Wormald also engaged in the disposal and burial 

of dmms containing hazardous substances in various pits dug throughout the 

property. The buried drums were the subject of a lawsuit filed by a subsequent 



owner and operator. Cedar Chemical Company, to whom Defendants Helena and 

Wormald paid almost two million dollars ($2,000,000.00) as partial settlement of 

the costs associated with the investigation and removal of some one hundred 

seventy-six (176) dmms buried on-site. (Cedar Chemical Corporation v. Wormald 

U.S., Inc. V. Helena Chemical Companv, et al.. No. E-91-349, Chancery Court of 

Phillips County, Arkansas) 

11. The Arkansas legislature passed Act 472 in 1949 entitled the "Arkansas 

Water and Air Pollution Control Act." The Act was codified as Arkansas Statutes 

Annotated § 82-1901, et seq. (hereinafter A.S.A.) 

12. A.S.A. § 82-1902 contained the following definitions: 

Subdivision 3. [Industrial Waste] "Industrial Waste" means any liquid, 
gaseous or solid waste substance resulfing fi'om any process of industry, 
mining, manufacturing, trade or business or from the development of any 
natural resources. 
Subdivision 5. [Pollution] "Pollution" means any such contamination, or 
other alteration ofthe physical, chemical or biological properties, or [of] any 
waters ofthe State, or such discharge ofany liquid, gaseous or solid 
substance in any waters ofthe State as will or is likely to create a nuisance 
or render such waters harmful or detrimental or injurious to public health, 
safety or welfare, or to domestic, commercial, industrial, agricultural, 
recreational, or other legitimate beneficial uses, or to livestock, wild 
animals, birds, fish or other aquatic life. 
Subdivision 9. (a) [Waters ofthe State] "Waters ofthe State" means all 
streams, lakes, marshes, ponds, watercourses, waterways, wells, springs, 
irrigations systems, drainage systems, and all other bodies or accumulations 
of water, surface and underground, natural or artificial, public or private, 
which are contained within, flow through, or border upon this State or any 
portion thereof. 



(b) [Discharge into Waters ofthe State.] "Discharge into waters ofthe State" 
means a discharge of any wastes in any manner which, directly or indirectly, 
permits such wastes to reach any ofthe waters ofthe State. 

13. A.S.A. § 82-1908.1 states in part: It shall be unlawful for any person to 
cause pollution, as defined in Subdivision 5 of Section 1 ofthis Act [§ 82-
1902], ofany ofthe waters ofthe State, or to place or cause to be placed any 
sewage, industrial waste, or other wastes in a location where it is likely to 
cause pollution ofany waters ofthe State or to violate any provisions ofthis 
Act [§§82-1901-82-1909].... 

14. The acts ascribed to the Defendants, each of them, in paragraphs 7, 8 

and 9, supra, were in violation ofthe laws ofthe State of Arkansas regarding 

pollution ofthe waters ofthe State (Act 472 of 1949) at the time they were 

committed as well as violations ofthe laws ofthe State as they are currently 

constituted. 

DAMAGES 

15. Because ofthe direct link between the Defendants, each of them, and 

the myriad contaminants currently found on the site and off-site. Plaintiff believes, 

and therefore alleges that the Defendants are liable under A.C.A. § 8-7-512 for the 

costs of removal and remediation (estimated at $1.5 Billion). The area affected 

comprises some forty (40) acres and extends to an average depth of thirty (30) feet. 

16. Because ofthe quantity of 1,2 Dichloroethane (EDC) and other 

chemicals dumped on the site, contamination ofthe alluvial aquifer has occurred 

undemeath the plant site and the natural flow ofthe aquifer has spread the 

contamination off-site as well. See: Comprehensive Site Assessment, Cedar 



Chemical Corporation Plant Site prepared for the Arkansas Department of 

Environmental Quality, Brownfields Program, May 2003, revised April 2004, a 

copy of which is attached hereto as Exhibit "C" and incorporated herein by 

reference. 

17. The aquifer is a natural resource of the State of Arkansas as defined in 

A.C.A. § 8-12-102(3). Plaintiff therefore requests additional compensation for 

damages to a natural resource (pursuant to A.C.A. § 8-4-103(b)(3)), in addition to 

any other damages which may be awarded. 

WHEREFORE, PREMISES CONSIDERED, Plaintiff prays: 

1. That the Defendants, each of them, be found liable for the contamination 

existing on the plant site at Highway 242 South, West Helena, Phillips County, 

Arkansas; 

2. That the Defendants, each of them, be ordered to pay Plaintiff for the 

removal and remediation ofthe aforesaid site (estimated at $1.5 Billion) or, in the 

alternative, declare them liable for performing all remediation under the 

supervision of Plaintiff; 

3. That the Defendants, each of them, be ordered to compensate Plaintiff for 

the damages to the natural resources ofthe State of Arkansas; 

4. That the Defendants, each of them, be ordered to pay Plaintiff a 

reasonable sum for attorneys fees. 



5. That the Plaintiff be granted all other relief as may be appropriate in the 

premises. 

Respectfully submitted, 

ARKANSAS DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

WILLIAM G. SNOW 
Attomey at Law 
PO Box 8913 
Littie Rock, AR 72219-8913 
501-682-0889 

,JVo. 91030 
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AG:R:S£i-l£NT 

AGREEI-iENJj made as of September 1 ^ 1975 by and betv/een 

Mobil Chemical Company, a Division of Mobil Oil Corporation, a 

Nevr York corporation, hereinafter called Mobil, and VERTAC Incor­

porated, a Texas corporationj hereinafter called 

Contractor. 

M i T N E S_ S_ E ,T. ||: 

VJHEREAS, Mobil has developed and currently possesses a process 

for the manufacture of 2-nitro, 5-chloro methylbenzoate, hereinafter 

called NBE, and is desirous of having NBE manufactured for it ac­

cording to such process; and 

V/HEREAS, Contractor possesses personnel and equipment necessary 

for the manufacture of NBE and is. desirous of manufacturing NBE for 

Mobil in accordance v/ith said process developed by Mobil. 

NOvf, THEREFORE, it is agreed as follov;s : 

1. Mobil shall furnish Contractor with or cause it to be 

furnished with methyl meta chlorobenzoate, anhydrous ammonia, eth­

ylene dichloride, nitric acid, and sulfuric acid meeting the speci­

fications set forth in Appendix A attached hereto. Said ravr materials 

hereinafter shall be called the "Materials". Contractor will inspect 

all Materials tendered by Mobil and promptly shall advise Mobil of 

any defects in such Materials or failure of the Materials to con-

fonn vfith said specifications. A railroad shipping vreight ticket 

»;i 



and 2'lobil's certificate of analysis shall be provided by Mobil for 

every shipment of CBE. 

2. In accordance v/ith the terms of this agreement. Contractor 

shall manufacture such amounts of NBE as Mobil from time to time 

may request to be manufactured from Materials delivered to Con­

tractor. In Manufacturing NBE, Contractor shall: 

a. Use Materials v/hich Mobil supplies or causes 

to be supplied. 

b. Use the process and procedures specified by 

Mobil and follov? such instructions concerning 

manufacturing of NBE as Mobil may give from 

time to time. 

G. Ship NBE as directed by Mobil in rail tank 

^ . cars supplied by Mobil. Contractor shall re­

frain from using rail cars supplied by Mobil 

for any purpose other than the storage and 

shipping of NBE manufactured hereunder. 

d. Contractor shall invoice Mobil for each ship­

ment made. Payment by Mobil shall be on the. 

basis of net thirty (30) days after receipt 

of invoice. 

3. Contractor shall draw two 2-OE. samples from each batch 
1. 

of NBE manufactured hereunder. Each of said samples shall be 

marked v/ith Contractor's name and the batch number. Contractor 

shall seal one sampie,-and hold same for one (1) year at v.'hich 

time it may be disposed of unless otherv/ise advised by Mobil. 
^ 

y 
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Contractor sha l l sliip one of the samples to Mobil a t the follovring 

address : 

Mobil Chemico.l Company 
.. -• ._.. Arrov/ Mines Road 

'••"•"""•' Mt. Pleasant, Tennessee 38^7^ 

All samples will be placed in bottles supplied by Mobil and v/ill 

be dravm in accordance vrith procedures specified by Mobil. 

^•, Contractor shall supply Mobil v/ith production reports on 

forms provided by Mobil and such reports shall be sent to Mobil at 

time intervals established by Mobil. 

5. Contractor shall receive, handle and store.raw materials 

and shall store, handle and ship NBE as provided in this Section 3-

Contractor shall: 

a. Provide and maintain at V/est Helena, Arkansas 

sufficient facilities for the safe storage of 

Materials a.nd NBE required by Mobil to be 

stored pursuant hereto. Mobil shall provide 

tank cars for storing CBE and NBE. 

b. Preserve and protect Materials and NBE from 

contamination, loss, theft, damage or des­

truction. 

c. Segregate Materials and NBE from other ma­

terials and goods and take such steps, in-

' • eluding the filing of documents and the posting 

of signs, as Mobil may request to protect 

iMobil's;,ti-tle to Materials and NBE. 

d. In accordance v/ith Mobil's production sched-

} 
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ules, deliver NBE manufactured hereunder to 

Mobil. In connection vrith each such ship­

ment. Contractor shall prepare a bill of 

lading in a form approved by Mobil and ira-

mediately after a shipment is made Contractor 

v/ill send a copy of such bill of lading to 

Mobil. 

6. Title to all Materials delivered to Contractor, all work 

in process incorporating Materials and all NBE shall remain in 

Jgobil. 

7. Contractor shall fully account for all Materials, v/ork in 

process and NBE and shall keep such records relating thereto as 

Mobil reasonably may request. Contractor shall be responsible•for 

and shall reimburse Mobil for all Materials, v/ork in process and 

NBE contaminated, lost,__ŝ tglen, _desjtroyed_j_damâ ê  

i"or after delivery of Materials to Contractor and before delivery 

to Mobil of such Materials or NBE. Contractor's obligation in the 

event of contamination, loss, theft, destruction or damage of or 

inability to account for Materials or NBE shall be as f ollov/s: 

With respect to NBE Contractor shall pay Mobil its then current 

purchase price plus transportation costs for such NBE and vrith re­

spect to Materials and vvork in process Contractor shall reimburse 

.111 

Mobil for Mobil's cost in obtaining same and transporting same to 

Contractor's facilities. Mobil shall have the right to make or 

have its auditors mak'e a stock audit (either physical or book in­

ventory or both) from time to time and at such times as it may 

- 4 - jy'-^'^- ( 
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elect and Mobil shall have access to Contractor's books and records 

for this purpose. Mobil shall give reasonable notice of such elec­

tion and its carrying out of the audit v/ill not interfere with the 

, continued operation of the business of Contractor. Losses reported 

'oy Contractor or computed on the basis of Mobil audits shall be the 

difference betv/-een (1) the original inventory or the inventory as 

of the preceding audit plus deliveries to Contractor less deliver­

ies by Contractor on Mobil's order, and (2) the inventory as of the 

date of the current audit. Any payments for shortages shall be 

v/ithin 30 days of Mobil's notification to Contractor. None of the 

above shall include normal processing (yield) losses. 

8. Mobil and Contractor will mutually agree to acceptable 

Material yield rates after the first ninety (90) days of opera­

tion in Contractor's NBE manufacturing facilities. If Mobil and 

the Contractor cannot mutually agree on proper yields, Mobil has 

the right to assume direct supervision of the Contractor's manu­

facture of NBE hereunder and Contractor shall accept and perform 

in accordance v/ith such supervision. In the event that.Mobil and 

Contractor are unable.to agree on an acceptable yield, Mobil may 

terminate this agreement on v/ritten notice to Contz'actor. 

9- Contractor shall keep Mobil fully and currently informed 

v;ith respect to NBE production and on reasonable advance notice 

shall periLiit Mobil's personnel to observe the NBE production opera­

tion. Mobil shall hold Contractor harmless from and indemnify it 

against all claims and .'liability on account of personal injury suf­

fered by such Mobil personnel while in Contractor's facility ex-

f) 

/; 
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cept to the extent that such injury results frciri the negligent or 

v/illful acts of Contractor's eraployees or agents. 

. -. .iq_. Information directly related to carrying out of I'lobil' s 

manufacturing process, including, but not limited to, reaction 

conditions, process sequences, materials, and equipment arrange­

ments "Shall be made available to Mobil's personnel, and Mobil shall 

have the right to inspect, reviev/, and use such information. This 

shall not prevent Contractor from, filing patent applications on 

possible patentable developments by Contractor, provided that Con­

tractor shall grant Mobil ajid its affiliates a non-exclusive, 

royalty-free, v/orld-v;ide license to use such inventions in their 

manufacturing operatiohs. 

11. Contractor v/ill tender to Mobil or its designee and at 

reasonable times Mobil.; v-zill accept or cayse its designee to ac­

cept all v/aste effluents generated in the manufacture of liBE. 

Contractor shall maintain suitable storcige isolated from other 

constituents to separately hold such effluents (aqueous and weak 

acid) until such time ag they can be res.sgnably hauled av/ay at;, 

Mobil's expense. 

12. To the extent that Mobil makes available Materials in ac­

cordance with the terns of this agreement, Cbntraetor shali man̂  

f acture Nî E and shall deliver NBE to Mobil as follows: 

November 15, 1975 to February 28, 1976.....250,000-300,000 
lbs/mo. 

March 1 , f J.976 t o March 3 1 , I978. . . .400,000,-500,000 
lbs /mo. 

6 -
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13. Mobil shall pay Contractor according to the schedule out­

lined in Appendix B as full compensation for the services rendered, 

the expense incurred, the facilities provided and the obligations 

assumed by Contractor hereunder. 

l4^ Mobil shall be responsible for and v/ill pay, upon notifi­

cation, by Contractor, all personal property taxes levied on Mobil's 

property while in the custody of Contractor. Contractor shall pay 

all other taxes and fees in respect to or measured by the manu­

facture of NBE or the storage or delivery of Mobil's property. Con­

tractor will provide Mobil v-zith receipts for taxes paid by it here­

under for Mobil's account. 

15. If a batch of NBE manufactured hereunder does, not conform 

v/ith the specifications set forth in Appendix C, Contractor immedi­

ately by telephone shall notify the Mobil employee designated by 

Mobil and follov/ Mobil's instructions as to hov/ to proceed. If 

such failure to conform v/ith specifications does not result from 

defects in Mobil's process or in Materials, Contractor at its ex­

pense and v/ithout charge to Mobil v/ill produce from Materials sup­

plied by Mobil a replacement batch that does conform with said 

specifications. 

16. All Materials and NBE remaining in Contractor's possession 

on the date of term.ination of this contract shall be shipped to 

Mobil or its designee at Mobil's expense. 

17. Contractor acknov/ledges that it has been made aware of the R 
• A. . • t i 

nature of the Materials-and Contractor represents and v/arrants tha t M 
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it is knov/ledgeable and experienced in working with such I-laterials. 

In performing its services hereunder Contractor shall comply v/ith 

all relevant lav/s, regulations and governmental orders. Contractor 

agrees to hold Mobil harmless from and to indemnify Mobil against 

all loss, cost, damages, liability and.expense (including reason­

able attorney's fees) on account of all personal injury or property 

damage that results from or is related to Contractor's handling or 

storage of Materials or Contractor's manufacture, handling or 

storage of H3E. Mobil V/arrants and represents that iTOE is not a 

regulated product as defined in the Federal Insecticide, Fungicide 

ELnd Rodenticide Act (FIFRA, J USC sec 135, as amended by the Federal 

Environmental Pesticide Control Act, FEPCA, 7 USC sec I36 et seq). 

18. Uo liability shall result from non-performance hereunder 

1^ caused by circumstances beyond the control of the affected party. 

Any party v/hose performance is prevented or impeded by such cir­

cumstances promptly shall notify the other party. 

19. All notices required herein shall be deemed to be properly 

served if sent by first class mail with postage fully prepaid there-

.j.~ • on, or. by telegram, with telegraph charges prepaid, and addressed 

' • ,-; to the party for v/hom intended at the. following addresses; 

Pp'^'. ' c,' Mobil: Contractor: 

Phosphorus Division Eagle River Chemical Corp. 
Ci;,9P Chemicals Group P.O. Box 2648 
Mobil Chem.ical Company V/est Helena, Arkansas 7239O 
Division of Mobil Oil 
Corporation 

P.O. Box 26683 
Richmond, Virginia 23261 

€) 
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; - ;20;/,.:Mc?bll #|yv:̂  this agreement:/in accordance v/ith 

Section.si and Appendix B and in addition Either party, can termi­

nate this agreement on sixty (6o) days v/ritten notice after the 

production and receipt by Mobil of the first 5.>000,000 lbs. of ireE. 

21. Anything elsev/here in this agreement to the contrary not­

withstanding, if Contractor breaches any of its obligations here­

under, becomes insolvent or commits an act of bankruptcy or takes 

advantage of any law for the benefit of debtors, or Contractor's 

creditors or if a receiver is appointed for Contractor or any of 

Contractor's property.or if Contractor in any respect is in de­

fault hereunder, then in any of such events, Mobil forthvrith may 

terminate this contract by v/ritten notice to Contractor. Any such 

termination shall be v/ithout prejudice to any other rights or 

^/ remedies available to Mobil. On any such termination Contractor 

shall deliver to Mobil all property of Mobil.. The provisions of 

Sections 6, 7, 10 and l6- of this contract and paragraph 3(3-) of 

Appendix B shall survive any termination of this contract. 

22. Neither Contractor nor any employees of Contractor are 

employees of Mobil, it being understood that Contractor is an in-

, '.' dependent contractor and is solely responsible for the employment, 

control and conduct of Contractor's employees and for injury of 

such employees or to others through such employees. 
' i l l 

23. The parties further agree as follows: 

a. ' This contract shall be governed by the laws of 

the State of Nev/ York. 

. • • 1 

I 
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i b. This contract constitutes the entire agreement 

*• 1 between the parties v/ith regard to the matters 

contained herein and there are no understand­

ings or agreements, express or implied, not 

expressly set forth herein. No modification 

of this contract or v/aiver of any of its pro­

visions shall be effective unless it is in 

writing and signed by the party to be bound 

thereby. Neither pa,rty's v/aiver of any breach 

of any of the provisions of this agreement 

shall be deemed to be a v/aiver of any sub­

sequent breach of the same nature or any 

breach of a different nature. 

1̂  c. This contract shall bind the successors and 

assigns of the parties hereto but neither 

party may assign its interest in this agree­

ment v/ithout the prior written consent of 

the other party, providing, however, Mobil 

may assign its interest in this agreement to 

::'.V another subsidiar;̂ '' of Mobil Oil Corporation 

.-f-. or to a successor in interest to Mobil's 

crop chemicals business. 

24. The secrecy agreement betv/een Mobil and the Contractor 

dated February 28, 1975^ Is hereby incorporated ĥ erein and made a 

part hereoi. 

I 
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25. The term of this contract shall commence on the date first 

above v/ritten and shall terminate on March 31, 1978 unless earlier 

terminated pursuant to Sections 20 or 21 hereof. 

26. Any controversy or claim relating to this agreement shall 

be resolved by arbitration in Nev; York, New York in accordance 

v/ith the rules of the American Arbitration Association and judg­

ment upon the av/ard of the arbitrator may be entered in any court 

having jurisdiction. 

BI WITNESS V/HEREOF, Mobil and Contractor have hereunder executed 

this contract. 

MOBIL CIlS<lIi(3AL COMPANY VERTAC INCORPOimTED ,, 
\ ,P''y:-.. ^ ...- '̂.^ fJ 

^^JA / . - i ^ ' y : • • ' " - rP^^y By /^{./^-/^^•c-.-^ ^ ; -

r / ' ai:J.el/.̂ --:> y.'.y': •'"'" '̂' j]///) T i t l e lU-^l , - i : , / 

Da t e . /C / / ^ / : a . 4 l ^ f Date Y / ^ - . / y , 

11 
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APPENDIX A 
To AgrcGrnGnt .' 

Detv;een Mobil Chemical Company 
And . 

VERTAC, Incorporated. 
' Made as of 

SPEGITF1(3ATIQMS - RAW MATERIALS 

l̂ ethyl. me ta.. chloroben ?oat,,e .(CPE) 

Assay 

H e t h a n o l 
•. • . D i e h l p r o b e n z o a t e 

C o l o r : APilA 

93 - 95% inxn. 

0 .1u max. 
O.S";; max. 

200 max . 

An h Yd r p u s Ammon i a (M! l.y,) 

Assay 

Nitric Acid (HNO^) 

Assay 

S u l f a t e ( a s H2S0,i) 
C h l o r i d e (as l i c i ) 
N i t r o b o d i o s 
I r o n (a,^ Fe) 

S u l p h u r i c Acid {n2S0.i) 

A s s a y *^_..i 

L h 11 y 1G n Q: 1 ):i c.-h I o r J. d o (E [qC) 

Assay 

99.3'A min. 

97 .5% m i n . . 

O.0;7i% max. 
5 PPH max. 
none 
15 PPM max, 

V i r g i n 98% m i n . 

T e c h n i c a . l f j rade 99° p u r i t y 
l e s s tlvan 1% v/aLcr 

V -A 
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APPENDIX B 
to Agreement 

Between Mobil Chemical Company 
And 

VERTAC Incorporated 

Made as of 

^ i 
^o^ '> 

(^•^ 

© .r-
rV3 

Ĉ ^ C^'' 

Contractor's only compensation hereunder, shall be as follows.: 

(a) For the first 2,000^000 lbs. of NBE delivered hereunder: 

$0.19 per pound. For all additional NBE delivered 

hereunder: $0.16 per pound. 

(b) Contractor shall invoice Mobil for each shipment of 

NBE made on an individual.shipment basis. Prices 

are F.O.B., VSIest Helena, Arkansas. 

To offset revamping charges by Contractor to adapt its plant 

to the manufacture of NBE: 

(a) Mobil, subject to the provisions of Sections 8 and 

21 in the contract and Section 3 below, will prepay 

on the follov/ing basis: 

i) $100,000 at time of contract signing, 

ii) $100,000 at time of production of the 

first batch of NBE meeting the specifi-

, cations set forth in Appendix C. 

lii) The total prepayment ($200,000) will be 

credited to Mobil at a rate of 8C:/lb. for 

each'pound of NBE delivered hereunder, until 

the full amount is credited, or as otherwise 

provided in Section 3 below. 

v 
p^'7. '"'-^ 
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(b) Subject to the provisions of Section 8 and Section 21 r~̂ _ 
i.i 

in the contract and Section 3 below, the first 5,000,000 - m 

pounds of NBE will be on a firm take or pay basis, pro- , 'I 
' P 

vided, however, that if in Mobil's reasonable business 

judgment the continued performance of this contract 

becomes economically undesirable for it or if Mobil 

and Contractor are unable to agree on yield pursuant to 

Section 8, Mobil may terminate said take or pay obligation 

by payment to the Contractor of the difference between 

$250,000.00 and $0.05 per pound multiplied by the number 

of pounds of NBE theretofore delivered to Mobil. 

3. The foregoing to the contrary notwithstanding: 

(a) In the event that Contractor does not meet two of the 

three delivery criteria listed below and if such 

failure to deliver is not a result of defects in 

Mobil's process or Mobil's failure to supply sufficient 

Materials conforming with the specifications set forth 

in Appendix A, Mobil may terminate this agreement on 

written notice to Contractor: 

i) Contractor to ship 75,000 lbs. of specifi­

cation NBE by December 4, 19 75. 

ii) Mobil to receive an aggregate of 250,000 

lbs. of specification NBE by January 4, 1976. 

iii) Mobil'to receive an aggregate of 500,000 

lbs. of specification NBE by January 31, 1976. 

In the event of such a termination or a termination 
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} • pursuant to Section 8 or Section 21 of the contract 

I " .'i,-'--- • or Section 2 (b) above, Contractor promptly shall refund 

to Mobil the prepayment described in Section 2 (a) above 

less the amount theretofore credited to Mobil pursuant 

to Section 2(a) (iii). 

(b) In the event that Contractor has not delivered to Mobil 

by January 1 , 1977 at least 5,000,000 pounds of NBE 

conforming to the specifications set forth in Appendix C 

and if such failure to deliver is not a result of defects 

in Mobil's process or Mobil's failure to supply sufficient 

Materials conforming v/ith the specifications set forth in 

Appendix A, Mobil shall thereafter be relieved of the take 

or pay obligation set forth in Section 2(b) above. Con­

tractor on 3 0 days written notice to Mobil may terminate 

this agreement if Mobil has not taken delivery of 

5̂ OOO,0OO,;ft>s*/vby March 1, 1977. ̂  

'-,4, 
X , 

II 
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UNITEL ^TATES ENVIRONMENTAL PROTECTION AGENCY 
Ada Branch, S&A Division, P. 0. Box 1198, Ada, Oklahoma 74820 

SUBJECT: Unpermitted Waste Water Discharge from Eagle River DATE: Januairy 16, 1975 
Chemical, West Helena, Arkansas 

FROM: Robert H. Reeves, P.E. .LfP/P '\ 
Sanitary Engineer, 6ASAAL 

TO: Mr. Fred B. Woods 
Enforcement Division 
Dallas, Texas 

During a compliance monitoring inspection of Helena Chemxt 
Company of West Helena, Arkansas, on October 22-23, 1974, it was 
learned that Helena Chemical Company disposes of all its contaminated 
waste water by discharge into some total retention lagoons operated 
by Eagle River Chemical. This facility is located on 7th Street 
just south of West Helena and is several miles from Helena Chemical 
Coinpany. Tank trucks are used to haul the accumulated waste water 
to the lagoons. Eagle River Chemical also uses these lagoons for 
disposal of their contaminated waste water. 

An inspection of the waste disposal system at Eagle River Chemical 
revealed that it consisted of two, 200-ft. square retention lagoons-
They had also constructed and were planning to put into operation a 
400-ft. long by 25-ft. wide pit with a limestone bottom for neutrali­
zation of acid waste water. All of these lagoons are intended for 
complete retention, and there were no visible means of discharge. 
Pictures of the lagoons are included with the NPDES Compliance Re­
port for Helena Chemical Company. Some seepage under the dikes of 
the lagoons appeared to be taking place. The bottom of the lagoons 
were not sealed, and the soil is a sandy loam. The lagoon dikes had 
very recently been regraded and seeded. 

It was brought out by the EPA representative, Mr. Reeves, that 
total retention lagoons in the Helena area would probably not be very 
satisfactory due to the area's lack of any net evaporation. In fact. 
The Water Atlas of the United States, 1973 shows that the West Helena 
area has an average annual precipitation of 50 inches and an average 
annual evaporation from water surfaces of 42 Inches, resulting in a 
net average increase of 8 inches of water every ye^r. The Arkansas 
Department of Pollution Control and Ecology engineer, Mr. Joe Doughty, 
mentioned that normally his department would require the sealing of 
retention lagoons where toxic substances were being retained. This 
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plant manufactures Propanil (3,4-Dlchloroproplonani3ide), a herbicide, 
and Methoxychlor [2,2-bis(p-methcxypheny)-l,1,l-trichlorostnanc] v;hich 
is an insecticide used as a substitute for DDT. It is obvious that the 
waste water contained in the retention lagoons will eventually have to 
be disposed of in soiae Tnanner. 

It was noted that a drainage ditch alongside the lagoons ccminq 
from Eagle River Chemical's plant had a flow of about 5-10 gal/h;i:..' 
(Photo No. 1). Mr. John Holcomb, Pliint Manager, clai.iied that l.iiJ.s-
W3ter was only once thru cooling water. However, a clo.̂ e inspf.-.ticn 
of the drainage ditch revealed large globules of heavy brown nauerial 
being rolled along the bottom of the ditch (Photo No. 2). This 
material had a slightly oily feel. The waste cooling water was pre-, 
vented from leaving the company's property by a small, temporary earthen 
dam in front of a new, two-pipe drainage culvert (Photo No. 3). It was 
obvious that the drainage culvert had just been constructed due to the 
numerous forms lying around. The whole area where the water was accuw-
ulating appeared to have been recently lowered and leveled by heavy 
earth moving machinery. A small earthen dike around the perimeter of 
the plant had also been constructed. It appears that the intention 
of the company, is to discharge the cooling water and storm runoff 
through the new drainage culvert as soon as it is completed. 

Mr. Holcomb st.-Jted that Co his knowJedge, no application for s 
discharge permit had been filed with either the State or Federal 
Government. 

It is recomraended that Eagle River Chemica]., P. 0. Box 26'!i8, 
V/est Helena, Arkansas 72390. be requested to file an application 
for an NPDES Discharge Permit. The permit should require that aJ.j. 
waste waters receive adequate treatment prior to discharf;e. In. 
•addition, the means by vhich the company plans to dispose of the accum­
ulated waste water held in the retention lagoons should be determino-d. 

Attachments 

cc: Mr. Charles Laster 
Dr. Ralph D. Harkins 
Mr. William C. Galegar 
Dr. Oscar Ramirez, Jr. 



1.0 Introduction 

ADEQ assumed control ofthe site on October 18, 2002, when abandonment was authorized by a 
bankruptcy court in the State of New York. ADEQ issued Emergency Order ofthe Director LIS 
02-148 to address the emergency situation. The agency is providing security, until certain 
activities are completed, and will provide stormwater operations and maintenance indefinitely 
through fimding provided firom the Remedial Action Trust Fund. The site has been listed as a 
State priority site. 

ADEQ is the lead agency for the site. ADEQ is working closely with other agencies, such as the 
Arkansas Department of Economic Development to redevelop the property into uses that are 
beneficial to the surrounding community. The Brownfield program provides a mechanism to 
limit the liability of a new owner/operator for the redevelopment of previously contaminated 
property that was caused by previous owner/operators. The Hazardous Waste Division of ADEQ 
is leading site stabilization and redevelopment efforts. 

The objectives ofthis project are to provide disclosure of all investigations related to 
environmental contamination conducted at the site to potential purchasers ofthe site. This report 
also provides information on the current status ofthe plant that will assist potential operators in 
addressing environmental issues that relate to the Brownfield program. 

2.0 Intended Land Use , 

The site is intended to remain industrial use when redeveloped. The site may not be suitable for 
residential development or other non-industrial uses due to environmental contamination. 

3.0 Site Description 

SIC Description: Organic Chemical Plant 
SIC Code: 2869 

Agricultural and organic chemicals manufacturing including insecticides, herbicides, polymers, 
and organic intermediates were manufactured within six production units at the facility. In 
addition to chemical production, plant activities included product formulation and packaging. 
Chemical production occurred in batches and fluctuated based on the season. New products 
were fi-equently introduced into production. Chemical processing at the production units 
included alkylation, amidation, carbamoylation, chlorination, distillation, esterification, acid and 
base hydrolysis, and polymerization (Environmental and Safety Designs, 1996). 

3.1 Location 

The former Cedar Chemical Corporation (CCC) West Helena Plant is located just to the 
south of Helena and West Helena, Arkansas. The plant is located within the Helena-West 
Helena Industrial Park, approximately one and one quarter mile southwest ofthe intersection of 
U.S. Highway 49 and State Highway 242. 



3.2 Description of Current Conditions 

CCC is currently bankrupt and manufacturing operations were shut down on March 8, 
2002. The site was abandoned through a bankruptcy court in the State of New York on October 
18,2002. ADEQ issued Emergency Order ofthe Director LIS 02-148. ADEQ assumed site 
security and environmental management immediately upon abandonment. ADEQ is currently 
managing stormwater fi^om the site through the existing wastewater treatment facility and 
discharge through the NPDES permitted outfall to the Mississippi River, maintaining essential 
utilities for environmental operations and maintenance, and providing security until the 
emergency situation is abated. 

Stormwater accumulates on site during rain events and requires pumping to the 
wastewater treatment plant (to prevent uncontrolled discharges) and to ttie Mississippi River (for 
disposal). ADEQ periodically collects stormwater samples. Sample results confirm the presence 
of volatile and semi-volatile compounds in stormwater. Stormwater becomes contaminated upon 
contact with contaminated soils. 

Manufacturing areas production units and some tanks were placed in mothball status by 
plant persoimel prior to abandonment. Mothball status was achieved by removing raw materials, 
products, waste materials, and cleaning certain process equipment, piping and tanks. The extent 
of decontamination prior to abandonment was not well documented. USEPA Region 6 initiated 
an emergency rerhoval of hazardous materials contained in piping, tanks and containers during 
the summer of 2003. 

Approximately 6 drums of sodium hydroxide for use in water treatment and several 
drums of oil remain in the warehouse 

Quality Control Laboratory chemicals and R&D laboratory chemicals were abandoned 
with the plant. USEPA Region 6 initiated an emergency removal of hazardous materials 
contained in piping, tanks and containers during the siunmer of 2003. 

R&D laboratory underground waste storage tank (sump) currently contains waste 
materials of unknown composition and quantity. Historical operations pumped these wastes 
directly to the WWTP. The tank is presumed to accumulate all laboratory drains. 

Wastewater treatment ponds currently contain contaminated stormwater, wastewater, and 
sludges. Water contained in the polish pond is stormwater from the plant runoff. Water 
contained in the equalization and biological ponds are primarily stormwater from the plant and 
some process wastewater residual. Process wastewater residual sludges have not been removed 
fi-om the ponds. 

Tanks containing potentially hazardous materials may be present on site. The extent of 
decontamination prior to abandonment was not well documented. USEPA Region 6 initiated an 
emergency removal of hazardous materials contained in piping, tanks and containers during the 
summer of 2003. 



Secondary containment areas may contain stormwater. ADEQ does not actively manage 
all stormwater accumulated in secondary containment, and process containment areas. 
Equipment for pumping secondary contairunent and process containment areas abandoned at the 
site is mostly inoperable. 

A number of personal property leased equipment has not been removed firom the site 
including: forklifts, copiers, phone system, two 0.79 cubic foot mixed bed deionized water 
tanks. A complete list of leased equipment remaining on the site is not available. 

All plant records (paper and electronic) remain onsite in the locations of abandorunent. 

3.2.1 Size of Site 

The plant is located on 48 acres of the Helena-West Helena Industrial Park, 
approximately one and one quarter mile southwest ofthe intersection of U.S. Highway 49 and 
State Highway 242. The CCC plant property is divided into two major areas: the manufacturing 
area and the wastewater treatment system area. Industrial Park Road divides the two areas. The 
manufacturing area is about 30 acres. 

3.2.2 Surface Property Improvements 

Electrical service to the plant is provided by the Woodruff Electric Cooperative. 
There were 16 electrical service meters in use at the plant at the time ADEQ assumed site 
operations and up to 21 meters were reported by plant persoimel. Eight meters were shut off at 
the direction of ADEQ in effort to reduce operation and maintenance costs. One additional 
meter was shut off by the Woodruff Electric Cooperative, due to apparent equipment problems. 
Seven meters are currently in service. 

Water for the plant is supphed by the cities of Helena and West Helena through 
four entry metering points. One meter was shut off by the city due to concems with 
contaminated soils and the absence of a backflow prevention valve. ADEQ currently uses two 
water meters for operations. The plant has a diesel powered firewater booster piunp station. 

The stormwater retention basin is designed to contain all runoff fi-om the 
manufacturing area ofthe plant. The design capacity is 2.6 million gallons and was reported to 
be capable of containing up to 6.8 inches of precipitation. Two electrical stormwater pumps 
transfer water to the WWTP through underground piping. 

The wastewater treatment plant (WWTP) is located across Industrial Park Drive 
fi-om the manufacturing area. It consists of an eight million gallon equalization, a six hundred 
thousand gallon biological treatment, and a four million gallon polish ponds that are 
approximately 15 feet deep. The amount of sludge accumulated in each pond is unknown. The 
ponds were originally constructed in 1977 with a clay-like additive mixed into native soils and 
compacted for lining the ponds. Two electrical pumps with a combined capacity of 134 gpm 
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connect the treatment ponds to a 4.5-mile vmderground pipeline to the Mississippi river for 
discharge through a permitted outfall. The poHsh pond has a 4 million gallon design capacity. 

3.2.2.1 Buildings 

Onsite buildings include an Office Complex, a R&D Laboratory, a 
QA/QC Laboratory, various warehouse buildings, employee changing station, track scales, and 
various process control rooms. ADEQ procured services for real estate and equipment 
appraisals. 

3.2.2.2 Above Ground Storage Tanks 

ADEQ persoimel made observations of above groimd storage tanks and 
secondary containment areas during site visits. Observations are listed on the table below. Leak 
potential fi-om the containment areas were ranked as high, medium, or low based upon 
observations of stormwater accumulation in the containment areas. 

Tank Observations and Containment Leak Potential 

Tank 
ID 
Unitl 
Unitl 

Unit 2 
Units 
T5403 
T5204 
T5203 
T5402 
T5201 
Unit 4 
T4208 

j T4205 
T4201 
T4213 
T4212 
T4203 
T1202 
Unit 3 
T1204 
T1201 
T1226 

T1230 
T1212 

1 T3216 

Product Stored 

Process 
Empty Tank 
Containment 
Process 
Process 
? 
Acedic Anhydride 
Methanol 
Formaldehyde 
Sulfuric Acid 
Process 
Nitric Acid 
? 
Caustic Scmbber 
20%Caustic Soda 
Methanol 
Acifluorfen 
? 
Process 
? 
Telene Waste 
Red Hydrobromic 
Acid 
? 
Kerosene 

Stormwater 
Containment Status 
Little Accumulation 
No accmnulation 

No Accumulation 
Stormwater Accumulates 
No Stormwater 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
No Stormwater 
No Stormwater 
Active Leakage 
Little Accumulation 

Little Accimiulation 
Little Accumulation 

i Little Accumulation 

Shared 
Containment 
Yes Process Unit 
Yes 

Yes Process Unit 
Yes ProcessUnit 

yes 

Leak 
Potential 
Moderate 
High 

High 
Moderate 
High 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
High 
High 
High 
Moderate 

Moderate 
Moderate 
Moderate 
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Tank 
ID 
7 

T1206 
T1224 
T2212 
T3208 
T1228 

T2205 
T2206 
T2211 
T2209 
T2210 
T1225 
T1222 
T2207 
T1219 
T1229 
T2202 
T2203 
T2204 
T2200 
T2201 
T2217 
T2214 
T2213 
Unit 6 
T6203 
T6204 
T6202 
T6201 
T0223 
T6210 
? 
T6205 
Unit? 

Product Stored 

? 
Caustic Scrubber 
Acetic Acid 
Emulsifier 
DCPI 
Emulsifier Vent 
Tank 
Propionic Acid 
Propionic Anhydrite 
Sun Oil 
Isophorone 
ISO MIBK 
Wash Solution 

Tenneco 
Toluene 
9 

Propanil 
Propanil 
? 
Propanil 
? 
Propanil Tech 
Propanil Flake Melt 
? 
DCA Plant 
? 
7 

7 

7 

Calcium Chloride 
7 

7 

7 

Therminol 

Stormwater 
Containment Status 
Little Accumulation 
Little Accumulation 
Little Accumulation 
Little Accumulation 
Little Accumulation 
Little Accumulation 

Little Accumulation 
Little Accumulation 
Little Accumulation 
Little Accumulation 
Little Accumulation 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Little Accumulation 
Stormwater Acciunulates 
Stormwater Accumulates 
Stormwater Accumulates 
No Stormwater 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
Stormwater Accumulates 
NA 

Shared 
Containment 

yes 

Yes 

Yes 

Yes 

Leak 
Potential 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 

Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Low 
Low 
Low 
Moderate 
Low 
Low 
Low 
High 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
NA 

Note: Shared containment means there are no containment divisions between tanks. 

3.2.2.3 Disposal Areas 

The maintenance warehouse (Site 5 in FI, SWMU 72 RFA) building 
foundation was constructed as a waste disposal vault in the early 1970's. Two to three himdred 
drums of unknovra waste materials are reported to be in the foundation ofthe building. No 
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records were found describing what was in the drums. The disposal unit was never permitted by 
ADPC&E or its successor ADEQ. 

Former wastewater treatment ponds (Site 2 in FI, SWMUs 69, 70, and 71 
RFA) were used for elementary neutrahzation and waste disposal fi-om 1972 through 1977. 
These ponds functioned primarily as an infiltration system, and were not permitted for discharge 
to surface water. A number of uncontrolled releases were reported during the early 1970's. 

Drum disposal areas were unearthed during pre-construction activities in 
the early 1990s of Unit 6 (DCA plant). Further characterization {Site Characterization and 
Drum Disposal Area Delineation Work Plan, May 1990) and removal activities were done under 
a CAO issued by ADPC&E. The Site Characterization Report, June 1990, provided general site 
characterization of construction areas for the DCA plant and associated tank farm, the 
Administration Building, and delineation of a drum disposal area. Further characterization of 
other potential drum disposal areas within the construction areas were reported in Geophysical 
Survey and Soil Sampling Program, March 1992. Two additional drum disposal areas were 
identified. All three ofthe drum disposal pits were reported constructed in December 1972 by 
plant personnel. Contents ofthe drums were determined to be primarily Dinoseb produced by a 
former operator Ansul Corporation. Drum burial activities were believed to be done by 
employees of either Eagle River Chemical Corporation or Helena Chemical Corporation. 
(Memorandum firom Allen Malone to Environmental Safety Designs, 8-26-92) 

Other disposal trenches were constructed for the disposal of Dinoseb 
wastes and products around 1972. Approximate location was disclosed through depositions fi-om 
former employees and was presented in Appendix A ofthe Facility Investigation Preliminary 
Report, September 15, 1992. Subsequent facility investigations confirmed the presence and 
defined the approximate extent ofthe disposal areas. The results ofthe investigations ofthis 
disposal area are presented as Site 9 in the Facility Investigation Report, June 26,1996. 

3.2.2.4 Paved Areas 

The central manufacturing areas are mostly paved. Paving was used to 
cover some soils that were visibly stained yellow -with the product Dinoseb that was formerly 
manufactured in the early 1970s. 

3.2.3 Location of Subsurface Features 

One underground storage tank is located behind the R&D Laboratory containing 
unknown amounts of contaminants. 

A former underground wastewater pipelme traverses the site firom the vicinity of 
Unit 5 along the eastern side ofthe property. Although it was reported this line was replaced 
with above ground piping, this pipe was detennined to be a significant source of 1,2-
dichloroethane in historical operations. This subsurface feature may be a continuing source of 
groundwater contamination. 
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Site 5 Drum vault is located hi the foundation ofthe maintenance warehouse and 
was reported to contain 200-300 drums of waste materials. Investigations showed the area to be 
highly contaminated. Site 5 sits on Site 9 and it is therefore unknown if the drum vault 
contributed to contamination or if the high levels of contaminants were solely those of Site 9. 
This subsurface feature may be a continuing source of groundwater contamination. 

Site 9 Former Dinoseb Ponds were reported to be disposal sites for Dinoseb 
products and waste materials. Investigations showed the area to be highly contaminated. Site 5 
sits on Site 9 and it is therefore uiiknown if the drum vault contributed to contamination. This 
subsurface feature may be a continuing source of groundwater contamination. 

Site 2 Former Wastewater Treatment Ponds were reported to be historical 
disposal sites used by previous operators and other industry. Investigations showed the ponds to 
be highly contaminated. This subsurface feature may be a continuing source of groundwater 
contamination. 

Other underground disposal areas have been reported in the Site 4 area. During 
the installation of monitoring wells 4MW-1 (near the Unit 1 expansion area) and 4MW-2 
(between the Uiut 3 expansion area and Unit 4) unusual conditions were encountered. At well 
4MW-1 a pocket of gas was encoimtered in the semi-confined portion ofthe alluvial aquifer. An 
explosimeter on the drill rig sounded an alarm indicating the presence of explosive gas. PID 
reading at the augers indicated a concentration of 144 ppm organic vapors. The gas was sampled 
vidth Draager tubes and it was concluded that concentrations were too high to be accurately 
quantified by that method. Well 4MW-2 was installed approximately 160 feet southwest of well 
4MW-1 and no gas was encountered, but soil cores retrieved fi-om the alluvial sands was 
saturated yellow to orange foamy water (Facility Investigation, EnSafe, June 1998). 

3.2.3.1 Underground Storage Tanlcs 

There is one known imderground storage tank containing waste materials 
at the plant. The tank apparently accxraiulated wastewater fi-om one or both the laboratories and 
sewer. The tank is located behind the R &D laboratory on the west side ofthe building. It 
appears the tank may be coimected or capable of being connected with underground piping and 
associated pumping equipment. Accimiulated wastewater was pumped to the wastewater 
treatment plant, based upon interviews with former plant personnel. It is unknown if this tank 
was associated with a leach field. This tank is listed as SWMU 10 Laboratory Sump in the RFA. 

3.2.3.2 Piping 

Most ofthe underground piping associated with wastewater management 
was replaced with above ground piping during the 1990's. Underground piping remains behind 
the main warehouse (southeast comer ofthe manufacturing area) where wastewater and 
stormwater piping cross Industrial Park Drive to the WWTP. A 4.5 mile underground pipeline to 
the Mississippi river from the wastewater treatment plant is used for the NPDES discharge. 
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3.2.4 Operational Status 

The plant was placed in mothball status during the final days of bankruptcy prior 
to abandonment. The operational status is largely unknown based upon available documentation. 

All areas ofthe plant may be considered operational based upon the presence of 
process equipment. Not all areas ofthe plant have utilities turned on. 

3.2.5 Security 

ADEQ currently has a contractor that provides 24 hours per day, 7 days per week 
site security. The manufacturing area and wastewater treatment areas are fenced mth locked 
gates to prevent unauthorized entry. 

No trespass and signs warning of unauthorized entry are posted on the main 
entrances to the plant and perimeter fencing. 

3.2.6 Surrounding Land Use 

The plant is bordered by farms. State Highway 242, the Union-Pacific Railway, 
and other industrial park properties. Residential areas are located within one-half mile to the 
southwest and northeast ofthe CCC site (Environmental and Safety Designs, 1996). 

4.0 Site History 

Prior to 1970, the land was used for agriculture. In 1970, Helena Chemical Company acquked 
the site for construction of a Propanil and Methoxychlor manufacturing facility. In 1971, the 
plant was sold to Jerry Williams, who transferred the plant to Eagle River Chemical Corporation, 
which was initially controlled by Ansul Company. Under Ansul's management, the plant was 
converted for production of dinitorobutylphenol (Dinoseb). In 1973, Jerry Williams purchased 
the Eagle River CJhemical Corporation, and retained the name Eagle River Chemical. 
Subsequently, the Eagle River C3iemical Corporation merged into the Vertac Chemical 
Corporation. In 1986, the plant was sold to Cedar Chemical Corporation, which currently owns 
the facility (Environmental and Safety Designs, 1996). 

4.1 Operational History 

The plant originally opened for the production of various herbicides, pesticides, organic 
chemicals, and inorganic chemicals. The plant was a custom chemical manufacturer throughout 
its operational history. 

4.1.1 Manufacturing 

Production Units 1 and 4 manufactured various custom products. Production Unit 
2 produced Propanil, Production Unit 5 manufactured nitrOparaffin derivatives, and Production 
Unit 6 produced dichloroaniline. Production Unit 3 manufactured herbicides (RP-10), benzene 
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sulfonyl chloride, alkylated phenol, and methylthiopinacolone oxide (MTPO) until it was 
destroyed in an explosion and fire on September 26, 1989. 

At the time of bankruptcy, the Air Permit listed the following processes: 

Unit 1 could produce and/or process the following products or product 
intermediates: BFG Resin, Pentabrom, Metolachlor, Cyclanilide (re-wash from Unit 5), 
Methanol Recovery, 2-Amino-l-Butanol (2-AB) (distillation fi-om Unit 5), Ro-Neet. 

Unit 2 produced Propanil exclusively. 

Unit 3 produced Diuron and MACE CS. 

Unit 4 produced Aciflourfen exclusively. 

Unit 5 could produce the following products or product intermediates: 
Tramethamine, Ticona, Cyclanilide, 2-Aniino-l-Butanol (2-AB). 

Unit 6 produced 3,4-Dichloroanilme (DCA) exclusively. 

4.1.2 Hazardous Substances 

USEPA Region 6 initiated an emergency removal of hazardous materials 
contained in piping, tanks and containers during the summer of 2003. Hazardous substances 
included: acetic acid, benzoic acid, carbon tetrachloride, butylamine, 4-chloroaniline, 2-
chloroethyl ether, copper, copper cyanide, cumene, 2,6-dichlorobenzomtrile, 1,2-dichloroethane, 
dichlorotoluene. Dimethyl sulfate, 2,4-dinitrotoluene, diphenylamine, ethylamine, ethylene 
oxide, formic acid, formaldehyde, hexachlorobenzene, hydrofluoric acid, nitrobenzene, p-
nitrobenzene, pentachloronitrobenzene, potassium cyanide, pyridine, quinohne, sodium cyanide, 
sodium fluoride, sodium nitrite, 1,2,4-trichlorobenzene, triethylamine, zinc. All of these 
chemicals are "hazardous substances" as defined by Section 101(14) of CERCLA, 42 U.S.C. § 
9601 (14), and 40 CFR § 302.4. (EPA Action Memo 2003) 

4.2 Ownership History 

The facility was originally constructed in 1970 by Helena Chemical Company. In 1971, the 
company was sold to J.A. Williams, which transferred the plant to Eagle River Corporation, a 
company controlled by Ansul Company. In 1972, Ansul sold its interest in Eagle River 
Corporation back to J.A. Williams and the company was merged into Vertac Chemical 
Company. Vertac Chemical Company owned the facility until 1986. Cedar Chemical 
Corporation acquired the facility in 1986. Trans Resources, Inc. purchased Cedar Chemical 
Corporation in 1988. Nine West, a holding company owned by Trans Resources, owned Cedar 
at the time of bankmptcy. 
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4.3 Past Regulatory Involvement 

The plant was constructed and began operations before the passage ofthe Clean Air Act, 
the Clean Water Act, CERCLA, and RCRA. Operations began before permitting under Federal 
authorities. The Arkansas Department of Pollution Control and Ecology (ADPC&E) became 
initially involved by citizen complaints related to uncontrolled discharges of water and odors 
shortly after production began in the early 1970s. ADPC&E was a newly formed agency 
estabhshed through the Arkansas Air and Water Pollution Control Act. 

4.3.1 Permits 

ADEQ Minor Source Air Permit #: 878-AR-l 3 
ADEQ NPDES Permit # AR0036412 

4.3.1.1 Air 

Permit 126-A was issued to Eagle River Chemical Corporation on 7/28/72 for the 
manufacture of 3,4-Dichloropropionanilide (Propanil). 

Permit 126-AR-l was issued to the Eagle River Chemical Corporation on 
11/19/76 to include manufacture of Nitro Benzoate Ester, Methomyl, and Basalin. 

Permit 126-AR-2 was issued to the Eagle River Chemical Corporation on 9/29/78 
to replace a steam jet vacuum device with a vacuum pump. 

Permit 126-AR-3 was issued to Vertac, Incorporated on 11/16/79 to include 
manufacture of Permethrin and Cypermethrin. 

Permit 126-AR-4 was issued to the Vertac Chemical Corporation on 11/16/79 to 
include expansion ofthe DRA production unit. 

Permit 878-A was assigned to the Cedar Chemical Corporation on 4/4/88 to 
update the existing air permits. 

Permit 878-AR-2 was issued to Cedar Chemical Corporation on 12/12/89 to 
include production of Tris (hydroxymethyl) aminomethane (TA), 2-amino-butanol (2AB), and 2-
amino-2-propanol (AMP) in unit 5. 

Permit 878-AR-3 was issued to Cedar Chemical Corporation on 7/10/90 to 
include manufacture of Telene polymer resin in Unit 1 and 3,4-Dichloroamine (DCA) in Unit 6. 

Permit 878-AR-4 was issued to Cedar Chemical Corporation on 9/17/91 to 
include manufacture of Di 2-Ethylhexylphosphorice Acid (DEPHA) in Unit 4. 

Permit 878-AR-5 was issued to Cedar Chemical Corporation on 11/12/91 for the 
production of Sectagon and Cobra in Unit. 
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Permit 1351-A was issued to Cedar Chemical Corporation on 12/15/92 for the 
production of ADPA, a cleaning agent, in Unit 4. 

Permit 878-AR-6 consolidated permits 878-AR-5 and 1351-A , removed 
production of Methyl Ethyl Sulfide (MES) and production of Methyl 2-Benzimidazole 
Carbamate (MBC), and authorized production of TCDNB, Diuron, and the bleach process. This 
modification also assigned individual emission rates to existing boilers and oil heaters. 

Permit 878-AR-7 was a minor modification allowing for the production of 
Graphsize A in Unit 4. 

Permit 878-AR-8 was a minor modification allowing for the production of 
Suresize 25 and Suresize 30 in Unit 1. 

Permit 878-AR-9 was a minor modification allowmg for the production of 
Tritolyl phosphite (TTP) in Unit 4 and production of Diuron in Unit 2 (Diuron is normally 
produced in Unit 5). 

Permit 878-AR-lO was issued to Cedar Chemical Corporation on 2/3/98 to add 
Unit 3 for production of Diuron, add a new boiler, update all tank information, and update many 
equipment changes authorized through letters fi-om the Department. 

Permit 878-AR-l 1 was issued to Cedar Chemical Corporation on 8/23/01 to 
incorporate several De Minimis applications submitted by the facility that included the addition 
of Stanol in Unit 5, the addition of Pentabrom in Unit 1, the installation of a new product dryer to 
remove 1,4 Dichlorobenzene fi-om Ticona in Unit 1, the addition ofthe MACE CS recovery in 
Unit 3, the addition of Metolachlor in Unit 1, the addition of Cyclanilide in Unit 5 and its 
washing in Unit 1, the installation of a methanol recovery process into Unit 1, and the addition of 
2-Amino-l-Butanol (2-AB) in Unit 5. 

Permit 878-AR-12 was issued to Cedar Chemical Corporation on 1/25/02 to allow 
for distillation of 2-Amino-l-Butanol (2-AB) in Unit 1. Emissions were routed through the Unit 
1 Scrubber (SN-Old) with water being the scrubber liquid. In addition, this modification allowed 
increases in the monthly raw material throughput and production levels for the Diuron process in 
Unit 3. There will be no change in the hourly or annual emissions to the Unit 3 process. 

4.3.1.2 Water 

The facility currently holds NPDES permit No. AR0036412. The permittee 
submitted a permit renewal apphcation on April 25, 2001. The current NPDES permit was 
reissued for a 5-year term in accordance with regulations promulgated at 40 CFR Part 122.46(a). 
The facility is authorized to discharge from a facility located at Highway 242 South in Section 
14, Township 2 South, Range 4 East in Phillips County, Arkansas, Latitiide: 34° 31' 13"; 
Longitude: 90° 39' 10", to receiving waters named Mississippi River in Segment 6B ofthe 
Mississippi River Basin. The outfall is located at the following coordinates: Outfall 002: 
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Latitiide: 34° 29' 55"; Longitiide: 90° 35' 29". This permit became effective on June 1, 2002, 
and the authorization to discharge expires at midnight. May 31, 2007. 

4.3.1.3 Hazardous Waste 

In November 1980, Vertac Chemical Corporation filed a Resource Conservation 
and Recover Act (RCRA) Part A permit application with the Arkansas Department of Pollution 
Control and Ecology (ADPC&E). Subsequently, interim status was granted for a hazardous 
waste storage tank, a hazardous waste container storage area, and a biological treatment lagoon. 
Vertac submitted a RCRA Part B application on August 15, 1984. In November 1984, Vertac 
Chemical Corporation requested that the biological freatment lagoon be removed from the list of 
interim status facilities requiring a RCRA permit because the system was not used to freat 
hazardous waste. ADPC&E approved tins request on November 16, 1984 (ADPC&E, 1984). 
CCC submitted a revised RCRA Part A permit on March 1,1986. The two storage units were 
RCRA closed in 1988, with no post-closure care requfred. Thus, the Part B application was not 
processed and a RCRA permit was not issued. 

4.3.1.4 Consent Administrative Orders 

On May 30,1986, ADPC&E conducted a compliance evaluation frispection (CEI) 
and observed violations. As a result, ADPC&E issued a notice of violation on December 19, 
1986, indicating that CCC was disposfrig of hazardous waste to the biological treatment ponds 
and that a sump pump within the container storage area was broken at the time ofthe CEI. 
Subsequently, Consent Adminisfrative Order (CAO) No. LIS 86-027 was issued on July 16, 
1987, to CCC, which essentially requfred them to stop disposing of hazardous waste to surface 
impoundments and investigate potential release(s) to surrounding media. 

On June 26,1990, CCC was informed of a violation that was observed during 
another CEI. The violation involved the disposal of contaminated monitoring well purge water 
directly onto surface soil. 

ADPC&E issued CAO No. LIS 91-118, requiring CCC to conduct a facility 
investigation (FI). Field activities for Phase lof the FI began on August 30, 1993. Two 
additional phases (Phase II and III) ofthe FI were conducted in 1994 and 1995, respectively. In 
1996, a FI report was submitted that summarized all three phases ofthe FI and recoirunended 
that additional sampling be conducted as part of a corrective measures study (CMS). 

On May 5, 1993, ADPC&E conducted a CEI and violations were observed. The 
CEI report indicated that CCC failed to determine if a solid waste was hazardous waste in 
accordance with APC&EC Regulation 23 Section 262.11 and failed to comply with the 
requirement of personnel training in accordance with APC&EC Regulation 23 Section 
262.34(a)(4). 

On May 27, 1998, Arkansas Department of Environmental Quality (ADEQ), the 
successor agency to ADPCE, conducted a CEI and observed violations. The CEI report 
indicated that CCC had been accumulating hazardous waste for more than 90 days in an 
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unpermitted unit. Subsequently, ADEQ issued CAO No. LIS 99-131, which requfred CCC to 
achieve and maintain compliance with Arkansas state regulations. 

On June 4,2002, ADEQ conducted a CEI and noted that CCC was accumulating hazardous 
waste for more than 90 days in an unpermitted unit and relinquished hazardous waste to an 
unpermitted fransporter. In an August 14, 2002 letter, ADEQ required that CCC submit 
manifests to ADEQ for the waste being shipped off-site by a permitted fransporter and to a 
permitted freatment, storage, and disposal facility (TSDF). 

4.3.1.5 Investigation Reports 

Dioxin Sampling, Vertac Chemical, West Helena, Ecology and Envfronment 
Memorandum from Tom Smith, February 1985 

Sampling Mission Results from the Vertac-West Helena Site, EPA/Ecology and 
Environment Inc., July 1986 

Surface Impoundment Sampling and Analysis Report, Sorrells Research 
Associates Inc., March 1988 

RCRA Facility Assessment PR/VSIReport, EPA, 1988 
Hydrogeologic Study, Grabbs Gamer and Hoskyn Inc., July 1988 
Final Report of Installation and Analysis of a Groundwater Monitoring Well 

System CAO LIS 86-027, Letter from Joe Porter, June 1990 
Final Groundwater Report CAO US 86-027 Engineering Evaluation, Letter from 

Joe Porter, August 1990 
Site Characterization Report DCA Process Area, New Administration Building, 

Original Tank Farm Area, Tank Farm Area, ysfooAv ŝxd-C\yde Consultants, June 1990 
Geophysical Survey and Soil Sampling Program, Groundwater Services Inc., 

March 1992 
Technical Memorandum, EnSafe, December 1993 
Facility Investigation, EnSafe, March 1995 
Facility Investigation Report, EnSafe, Jime 1996 
Quarterly Groundwater Monitoring Report, EnSafe, June 1996 
Second Quarterly Groundwater Monitoring Event, EnSafe, Febraary 1997 
Risk Assessment, EnSafe, October 1999 
Groundwater Monitoring Report, September 2001 
Risk Assessment Addendum, EnSafe, January 2002 

4.3.1.6 Certifications, Registrations, and Licensing 

There are no product regisfration labels currently owned by the pre-bankraptcy 
estate. Product regisfration labels historically were jointly owned by Riceco LLC and CCC. 
CCC owned less than 50 % interest in Riceco. CCC's shares ofthe regisfration labels were sold 
along with its interest in Riceco following bankruptcy. 

Wastewater operator license is required by the NPDES permit for employees that 
that manage the wastewater treatment plant. The operator ofthis wastewater treatment facility is 
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requfred to be licensed by the State of Arkansas in accordance with Act 1103 of 1991, Act 556 of 
1993, Act 211 of 1971, and Regulation No. 3, as amended. 

5.0 Environmental Setting 

Arkansas has a humid mesothermal climate that is typical ofthe southeast and south-cenfral 
United States. The mean annual precipitation is 50 inches, and typical the maximum 
precipitation events occur between February and April. The mean annual temperature is 62.7 °F. 
The prevailing wind direction is to the southwest at an average speed of eight miles per hour 
(mph) and fravels in that dfrection 12.3 percent ofthe time (Environmental and Safety Designs, 
1996). 

CCC is located approximately two miles west ofthe Mississippi River within the Mississippi 
Embayment Region ofthe Gulf Coastal Plain. The topography ofthe land is relatively flat with 
gentle slopes oriented to the southeast. Groimd surface elevations at the site vary from 
approximately 188 feet above mean sea level (msl) in the southwest to 200 feet above msl in the 
northeast (Environmental and Safety Designs, 1996). 

Phillips County is an attainment area for all primary and secondary air pollutants. 

5.1 Hydrogeology 

The alluvial aquifer is a major source of groundwater for agricultural use in eastern 
Arkansas. The alluvial deposits provide groundwater for irrigation wells in the areas 
surrounding Helena and West Helena, Arkansas. The irrigation wells are reportedly capable of 
producing approximately 1,000 gallons per minute (gpm). Domestic and municipal water 
supplies are typically obtained from the Sparta Sand/Memphis Sand aquifer system, which 
underlies the Jackson-Claiborne Group. Regional groundwater flow in the Sparta Sand is 
generally to the southeast toward the Mississippi River (Environmental and Safety Designs, 
1996). 

5.1.1 Regional 

The surficial and near surficial soil consists of alluvial deposits of fine grained 
sands and silt from the Quaternary Age. The Quaternary alluvium in eastern Arkansas is 
generally comprised of an upper layer of silt and clay and a bottom layer of sand and gravel. The 
alluvial deposits are approximately 150 feet thick. The alluvium is typically the surface sfraturn 
in this region, except where Tertiary formations, such as Crowley's Ridge, outcrop. The bottom 
of Quaternary deposits sits on the erosional surface of older Cretaceous and Tertiary formations 
(Environmental and Safety Designs, 1996). 

Underlying the alluvial deposits are the undifferentiated Jackson and Claiborne 
Groups ofthe Tertiary Age. The Jackson Group serves as a confining bed, as it is chiefly 
composed of clay with fine sand lenses; no water is typically produced from this stratum. The 
Claiborne Group is predominantly silty clay with thin, discontinuous beds of silty clay and 
lignite. The Jackson Group is generally made up of gray, brown, and green silty clay with peat 
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and Ugnite. In the vicinity ofthe site, the Jackson Clay is approximately 250 feet thick 
(Envfronmental and Safety Designs, 1996). 

The lowermost geologic unit of concem at the site is the Sparta Sand. The Sparta 
Sand is comprised of primarily gray, very fine to medium sand with brown and gray sandy clay. 
This formation is likely to have been a beach deposit of a transgressing sea and ranges in 
thickness from 300 to 400 feet. The Sparta Sand serves as the major deep source of potable 
groundwater in the Helena/West Helena area (Environmental and Safety Designs, 1996). 

5.1.2 Local 

The general sfratigraphic succession beneath the site from surface to depth 
includes surface soil and loess within fluvial alluvium, fluvial alluvium aquifer deposits 
(coarsening downward), Jackson Clay Group, and Sparta Sand. The primary focus of tiie 1993 
FI field activities was the sampling ofthe alluvial deposits. Based on the sampling ofthe 
alluvium, five separate sfratigraphic units were identified within the alluvial section beneath the 
site. Field acti-vdties involved only minimal samphng ofthe Jackson Clay, with no sampUng of 
the Sparta Sand (Environmental and Safety Designs, 1996). 

5.1.2.1 Lithology 

During FI field activities, five distinct units were observed at the site. A 
fining upward sand and gravel sequence from the surface ofthe Jackson Clay was present at 
approximately 135 to 150 feet below ground surface (bgs). Overlying this unit is a fining upward 
sand sequence, ranging from poorly sorted coarse sand, at 135 feet bgs, to very fine silty sand at 
the top ofthe sequence, at approximately 40 feet bgs. Lignite and organic matter are associated 
with this alluvial unit. From the top ofthe alluvial sands to the ground surface, an interbedded, 
very stiff to firm, tan, gray, and brown silty clay and clayey silts were encoimtered. The silty 
clays and clayey silts were addressed as two distinct units during tiie FI field activities. The 
lower ofthe two imits overlies the alluvial sands and gravels. This unit consists of a tight, gray 
to olive-gray clay with silt ranging from approximately 15 to 20 feet thick. This clay unit acts as 
a semiconfining unit at the site due to its low permeability rate; the contact between this semi-
confining unit and the alluvial sands serves as a distinct layer. The second ofthe two units is 
surficial sediment comprised of a light brown to brown silt and silty clay layer extending from 
the surface ofthe gray clay to the groimd surface. The contact between the semiconfining unit 
and the surficial sediments is another distinct layer observed within the alluvial deposits. 
(Environmental and Safety Designs, 1996). 

Unit 1 from ground surface to 32 feet below ground surface (bgs) consists 
of silts, clays and sands. Unit 1 corresponds to surficial sediments. 

Unit 2 from 32 to 47 feet bgs consists of clays and silts. Unit 2 
corresponds to the semi-confining unit. 

Unit 3 from 47 to 116 bgs consists of a coarsening downward sand 
sequence with clay stringers. Unit 3 corresponds to the upper 70 feet ofthe alluvial aquifer. 
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Unit 4 from 116 to 131 feet bgs consists of clay. Unit 4 is the middle 
section ofthe alluvial aquifer. This unit was not observed through borehole logging but was 
indicated by geophysical logging. 

Unit 5 from 131 to 152.3 feet bgs consists of sand. Unit 5 is the lower 
section ofthe alluvial aquifer that overlies the regional confining layer (Jackson clay). This unit 
was not observed through borehole logging but was mdicated by geophysical logging. 

5.1.2.2 Depth to Groundwater 

The site is underlain by several units of unconsolidated Quaternary and 
Tertiary age sedimentary deposits. Two aquifer regimes exist at the site, including a minor 
discontinuous perched zone in the silt and clay surficial sediments and the primary alluvial 
aquifer in the sand and gravel zones. The discontinuous perched zone was identified at Sites 1 
and 2 in disturbed soil or fill overlying a surficial clay unit; water was encountered between 10 
and 20 feet bgs. Perched groundwater was not encountered on top ofthe clay in the northern 
portion ofthe site. The clay unit is approximately 10 to 20 feet thick (Environmental and Safety 
Designs, 1995). 

The alluvial aquifer ranges from 30 to 40 feet bgs to approximately 150 
feet bgs, where it contacts the Jackson-Claiborne Group sfratum of clay and lignite materials. 
The allu-vial aquifer is comprised of silty sand, sand, and fine to coarse-grained gravel. Locally, 
the aquifer appears to be confined by the upper 40 feet of silt and clays, and acts as a confined or 
semi-confined aquifer. The Jackson Clay is the basal confining unit for the alluvial aquifer in 
this region of Arkansas (Envfronmental and Safety Designs, 1995). 

Data obtained during the Phase II Investigation reflect a 4-foot rise in head 
between November 1994 and January 1995, groundwater elevations firom the April 1996 event 
are 1 to 2 feet lower than those measured during January 1995. These data indicate tiiat the unit 
is dynamic and responsive to seasonal fluctuations in rainfall {Facility Investigation, EnSafe, 
June 1996). 

5.1.2.3 Uppermost Aquifer 

The uppermost aquifer (Alluvial aquifer) is contained within Quaternary 
aged deposits of gravel, sands, and silts within the alluvial floodplain ofthe Mississippi alluvial 
plain. The Alluvial aquifer is characterized by a fining upward sequence of gravel, sands and 
silts attaining a maximum thickness of 200 feet in the region. These deposits are approximately 
150 feet thick beneath the site. Portions of the upper soils apparently consist of outwash from 
Crowley's Ridge as evidenced by the relatively high silt content. The alluvial aquifer is a major 
source of groundwater throughout the Mississippi Embayment. The Alluvial aquifer has a long 
history of use for drinking water and irrigation. 

The perched groundwater, although discontinuous, appears to be 
hydraulically connected to the alluvial aquifer. 
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5.1.2.4.Confining Layers 

Underlying the alluvial deposits are the undifferentiated Jackson and 
Claibome Groups ofthe Tertiary Age. The Jackson Group serves as a confining bed, as it is 
chiefly composed of clay with fine sand lenses; no water is typically produced from this sfratum 
in the general area ofthe site. The Claibome Group is predominantly silty clay with thin, 
discontinuous beds of silty clay and lignite. The Jackson Group is generally made up of gray, 
brown, and green silty clay v̂ dth peat and Ugnite. In the general vicinity ofthe site, the Jackson 
Clay is approximately 250 feet thick (Environmental and Safety Designs, 1996). 

5.1.2.5 Groundwater Flow Direction and Gradient 

Groundwater in the alluvial aquifer flows predominantly soutii to 
southwest, at an average flow gradient of 0.0006 feet/foot. The transmissivity ofthe aquifer is 
30,000 ft 2 /day and the hydraulic conductivity is 273 ft/day. These were established from slug 
tests performed in the investigations. Effective porosity ofthe aquifer was estimated to be 20%. 
The groundwater flow velocity was calculated to be 0.82 ft/day or 299 feet per year in the lower 
alluvial aquifer. 

Groundwater in the perched interval at Site 1 flows to the southwest at a 
gradient of 0.01 feet/foot. Groundwater elevations varied significantly (more than 5 feet) 
between monitoring events, and do not trend consistently up or down, suggesting that water 
levels are highly dependent on seasonal rainfall {Facility Investigation, EnSafe, June 1996). 

5.1.2.6 Groundwater Quality 

The alluvial aquifer is recognized as a Class 1 aquifer and therefore 
recognized as having good water quality that is suitable for most purposes. 

Waiter pumped from the alluvial aquifer is typically a calcium bicarbonate 
type, which contains appreciable amounts of magnesium and iron. Other dissolved constituents 
in the water, but in comparatively small concentrations, include sodium, chloride, potassium, 
sulfate, silica, nitrate, fluoride, and manganese. Hardness and dissolved iron in the water ofthe 
alluvial aquifer generally limit its use for municipal, industrial, and domestic suppUes unless it is 
tteated (Water Resources Circular No. 13, USGS/AGC, 1982). 

5.2 Soils 

The upper six feet of soils at the site were described and classified as the Convent Series. 
This soil series is comprised of somewhat poorly drained, level soil that develops on alluvial fans 
at the foot of Crowley Ridge, which is a major regional stmctural feature. The soil ofthe 
Convent Series is characterized by medium-to-low organic matter content, moderate 
permeability, and high available water capacity. The Convent Series is predominantly made up 
of finable silt loam with granular structure, roots, and organic matter present at the uppermost 
horizon. Underlying this layer exists a series of horizons comprised of silt loam parent material 
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witii platy stmcture and motthng that increases in abundance and distinction with depth 
(Environmental and Safety Designs, 1996). 

5 3 Surface Water 

Surface water bodies on the CCC site or in the vicinity ofthe CCC site include a wetiand, 
industrial park ditch (a tributary of Chaney Creek), Chaney Creek (a tributary of Beaver Bayou), 
Beaver Bayou (a tributary of Big Creek), Big Creek (a tributary ofthe White River), the White 
River and the Mississippi River. 

All surface water runoff from the facility is directed to the stormwater drainage system 
(SWMU 59). This system drains into the storm water sump (SWMU 60). When the capacity of 
the sump is exceeded, the sj^tem drains to National Pollutant Discharge Elimination System 
(NPDES)-permitted Outfall #001. This outfall drains to the industrial park ditch adjacent to the 
facility. The industrial park ditch drains to Chaney Creek, then to Beaver Bayou, then to Big 
Creek and eventually to the White River. Effluent from the wastewater freatment system is 
pumped offsite through a 4.5-mile pipeline to NPDES-permitted Outfall #002, where it is 
discharged dfrectly into the Mississippi River. NPDES Permit AR0036412 was issued to CCC 
in September 1985 and renewed in September 1990. 

5.3.1 Runoff Pathways 

Surface runoff generally flows toward the southwest to tributaries ofthe 
White River and eventually into the Mississippi River. Locahzed changes in topographic relief 
are attributable primarily to anthropogenic alterations made for construction, or for dfrecting 
surface water runoff. Because the topography ofthe region is relatively flat, overland flow 
velocities are low and some areas where the original ground surface has not been modified are 
poorly drained 

5.3.1.1 Natural 

The natural drainage pathway from the site is to industrial park ditch (a 
tributary of Chaney Creek), Chaney Creek (a tributary of Beaver Bayou), Beaver Bayou (a 
tributary of Big Creek), Big Creek (a tributary ofthe White River), the White River and 
eventually to the Mississippi River. 

5.3.1.2 Man Made 

To improve drainage, unlined storm water drainage ditches have been 
constructed to divert runoff water to retention and treatment basins. Stormwater historically was 
discharged into an un-named industrial park ditch adjacent to the wastewater freatment facility 
through the NPDES permitted outfall #001. Discharge to outfall 001 was eventually terminated 
due to non-compliance associated with chronic toxicity. Cedar conducted a Toxicity Reduction 
Evaluation during the mid 1990's and re-routed all stormwater to the wastewater treatment 
facility. 
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The cenfral drainage ditch and central manufacturing area has been 
observed to flood during periods of heavy precipitation. Although flooding has been observed, 
there are no indications of manufacturing interruptions reported by plant personnel. Plant 
maintenance personnel historically responded as needed to storm events to prevent interruptions 
to manufacturing, damage to equipment, and unconfrolled discharges. 

5.3.2 Distance to Receiving Surface Waters 

The wetland is adjacent to the wastewater treatment system. Beaver Bayou is 
located near the fridustrial park ditches. The Mississippi River is located approximately four 
miles east and Big Creek is located approximately 15 miles southeast ofthe CCC faciUty. 

5.3.2.1 Potential Receptors 

Arsenic, Aldrin, Dieldrin, 4,4'-dichlorodiphenyldichloroethylene (4,4'-
DDE), 4,4'-dichlorodiphenyldichloroethane (4,4'-DDD), 4,4'-dichlorodiphenyltrichloroethane 
(4,4'-DDT), Endrin, gamma-BHC, Methoxychlor, and Toxaphene were detected in sediment at 
Area I above the EPA Region 4 sediment screening values. Two potential receptors (tadpoles 
and piscivorus birds) were identified in the Risk Assessment. Tadpoles in the ditches may 
potentially be exposed to contaminated sediment identified in the ditches. Because ofthe nature 
of contamination in sediment, bioaccumulation is possible. In addition, piscivoms birds may 
also ingest tadpoles with elevated levels of pesticides. However, the Risk Assessment indicates 
the potential risk fri Area I was considered acceptable because the ditches are used as an integral 
component ofthe facility's wastewater freatment system. Due to the fimction of these ditches, 
standing water is frequently drained and, thus, any emerging aquatic habitat was considered 
opportimistic (Ensafe, 1999). 

No potentially complete ecological exposure pathways for Area II were 
identified in the Risk Assessment (Ensafe, 1999). 

In Area IH, an ecological potential pathway identified in the Risk 
Assessment included receptors exposed to contaminated groundwater during irrigation activities. 
However, ecological risks were not evaluated since no data was available from the irrigation 
wells at the time the Risk Assessment was conducted. The risk assessment indicated that only 
small mammals and birds species are present in Area III. The risk assessment indicated that 
during hot summer months when irrigation is frequent, wildhfe species are likely dormeuit during 
the heat ofthe day and seek refiige in wooded areas. Thus, exposure to contaminated 
groimdwater during irrigation events was not anticipated to be significant for potential ecological 
receptors (Ensafe, 1999). 

Surface runoff from the site is confrolled. Potential human receptors are 
discussed separately in Section 7 Human Health Risk Assessment. Potential human receptors 
include exposures to irrigation water offsite and stormwater onsite. 
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5.3.3 Flood Plains 

CCC is not in the 100-year floodplain ofthe Mississippi River (Environmental 
and Safety Designs, 1996). 

5.4 Ecology 

Three ecological areas of concern were identified in the 1999 Risk Assessment. Area I 
consists of three ditches on site that make up the storm water retention system. Area n consists 
of an approximately two-acre isolated wetland located on the southwest boundary ofthe plant 
property. Area HI includes all adjacent off-site non-industrial areas (Ensafe, 1999). 

It should be noted that although three ecological areas of concem were identified in the 
1999 Risk Assessment, only one area (Area I) was evaluated in the risk assessment because no 
relevant data (surface soil, sediment, or surface water) were collected at Areas n and HI (Ensafe, 
1999). 

5.4.1 Plant Populations 

The dominant wetland vegetation identified during the June 4, 1999 ecological 
survey in area II consists of Black Willow (Salix nigra), Chickasaw Plum (Prunus anjustifoha), 
common Cattails (Typha latifolia). Floating Primrose Willow (Ludwgia spp.) and duckweed 
(Lemna spp.) (Ensafe, 1999). 

5.4.2 Animal Populations 

During the June 4, 1999 ecological survey, two species of tadpoles (Bullfrog 
[Rana catesbeiana] and Southern Leopard [Rana utricularia]) were observed in the ditches. 
Two species of birds were also feeding in and around the ditches. The Killdeer (Charadrius 
vociferus), which is a farm country plover, usually inhabits fields, airport, lawns, riverbanks, and 
shores. In addition, the Green Heron {Butorides striatus), which feeds on a variety offish, frogs, 
crawfish, insects, and other aquatic life, was identified (Ensafe, 1999). 

5.4.3 Potentially Affected Ecosystems 

Area I consists of three on-site ditches that served as a storm water retention 
system, which is a component ofthe wastewater treatment system. These open ditches are 
vegetated with various grasses along the edges, and submergent plants are present in more 
frequentiy submerged portions. 

Area II consists of a two-acre isolated wetland constructed in 1978 to serve as an 
overflow retention pond for the wastewater freatment system. Once the pond was excavated, it 
was detennined that an overflow system was not necessary; therefore, a connection between the 
treatment system and ponds was never installed. Over the years, the excavated area developed 
wetland characteristics through natural secession and now meets the U.S. Army Corps of 
Engineers (USAGE) definition of a wetiand (Ensafe, 1999). 
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Area III includes all off-site non-industrial areas within one mile ofthe facility. 
These areas include agriculture farm lands, ditches, and tributaries to Big Creek. Approximately 
99 percent of Area III is cultivated with cotton, soybeans, or winter wheat. The tributaries 
discharge to Big Creek approximately 15 miles southeast ofthe facility (Ensafe, 1999). 

5.4.3.1 Endangered Species 

According to the 1999 risk assessment, there are 16 State and Federal 
listed threatened and endangered species in Phillips County, however, none of these species has 
been identified at or in the general vicinity ofthe CCC site (Ensafe, 1999). 

5.4.3.2 Sensitive Environments 

No ecologically sensitive water bodies are indicated by APC&EC 
Regulation 2 within the potentially impacted surface drainage basin. The St. Francis River, 
located north ofthe facility) is identified as an ecologically sensitive water body, and Second 
Creek (located northeast ofthe facility) is identified as an extraordinary resource water body, 
neither of which are located within the same drainage basin as the facility. 

5.4.3.3 Specially Designated Areas 

The White River National WildUfe Refuge is located within the potentially 
impacted drainage basin. Surface water drainage from the immediate vicinity ofthe facility 
eventiially drains into the White River. 

5.4.3.4 Recreational Uses of Area 

APC&EC Regulation 2 list all surface waters within the drainage pathway 
from the plant site as primary (watersheds >10 mi.^) and secondary contact recreational areas. 
Streams are listed as Seasonal Delta Fisheries and/or Perennial Delta Fisheries (watersheds >10 
mi.^ ). No use variations were indicated as of 10-28-02 in APC&EC Regulation 2. 

6.0 Environmental Site Assessment 

Environmental site assessments were conducted in several phases during the site history. The 
investigations were conducted under CAO authority and associated workplans were approved by 
ADEQ (or its predecessor ADPC&E). 

Associated workplans are hsted below: 

Hydrogeological Investigation Study, Grubbs Gamer and Hoskyn, April 1988 
Site Characterization and Drum Disposal Area Delineation Workplan, Woodward-Clyde 
Consultants, May 1990 
Facility Investigation Workplan, EnSafe, January 1993 
Phase IIFacility Investigation Workplan, EnSafe, June 1994 
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Interim Response Workplan, Ensafe, April 1995 
Risk Assessment Workplan,EnS>zfQ,l'Q[y 1996 
Interim Measures Plan of Action, EnSafe, May 1998 
Risk Assessment Workplan Revision 2, EnSafe, October 1998 

Seventy-four SWMUs and two areas of concem (AOCs) were identified by EPA in the RFA. 
Subsequently, eighty SWMUs and tiiree AOCs were identified at CCC m tiie 1992 FI 
Preliminary Report. However, subsequent investigations were conducted on a Site basis, 
incorporating multiple SWMUs and/or AOCs into a Site, rather than investigation by individual 
SWMU or AOC. According to the available file material, it appears that only 74 SWMUs and 
two AOCs were carried through to fiirther site investigations. {Draft Conceptual Site Model, 
EPA, 2003) 

Table 1 '̂̂  
Site Descriptions 

Site 

1 

2 

3 

4 

5 

6 

8 

9 

Site Name 

Wastewater Treatment 
Ponds 

Fonner Waste Treatment 
Ponds 

Stormwater Ditches 

Rail Spur 
Loading/Unloading Area 

Drum Vault 

Yellow Stained Areas 

Ditch by Wastewater 
Treatment Area 

Fonner Dinoseb Disposal 
Ponds 

SWMUs/AOCs Included 

Wastewater Tank 2 (SWMU 63), Flow Equalization Basin (SWMU 64), 
Aeration Basin (SWMU 65), and Polish Pond (SWMU 68) 

Inactive Pond 1 (SWMU 69), Inactive Pond 2 (SWMU 70), and Inactive 
Pond 3 (SWMU 71) 

Stormwater Drainage System (SWMU 59) and Stormwater Sump (SWMU 
60) 

Railroad Spur Loading and Unloading Area (SWMU 74) and Railroad 
Loading and Unloading Sump (SWMU 3) 

Maintenance Services Drum Vault (SWMU 72) 

Yellow Stained Areas (AOC 1) 

Ditch by Wastewater Treatment Area (AOC 3) 

The site is comprised of three suspected abandoned ponds in the area 
between the dichloroaniline unit and the maintenance services building. 
These ponds were reportedly shallow, unlined basins used to dispose of 
off-specification Dinoseb. The ponds are no longer used and have been 
backfilled. Buildings have also been constructed in the vicinity ofthe 
ponds, and some areas have been paved or covered with gravel. Heavy 
yellow staining is present on the sur&ce soil of unpaved areas. 

' Environmental and Safety Designs, 1996 
^Ensafe, 1999 

{Draft Conceptual Site Model, EPA, 2003) 

6.1 Background Conditions 

Background soil conditions were evaluated by collecting soil samples from soybean 
fields adjacent to the facility. Samples were analyzed for VOCs, SVOCs, pesticides and RCRA 
metals. Three samples were initially collected. All three samples had detectable concentrations 
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of all the types of contaminants. Background sample locations may be impacted by facility 
operations from air releases as evidenced by the presence of VOCs. 

Background conditions ofthe alluvial aquifer were intended to be evaluated during the 
investigation with existing monitoring well(s). At least one well (EMW-2) appeared to be 
located hydrauhcally upgradient. However, the well was also within close proximity to waste 
disposal activities that are known to have impacted groundwater quality. Background conditions 
ofthe alluvial aquifer may not be represented in any ofthe previous investigations. The alluvial 
aquifer is well known to be suitable for most uses including drinking water and irrigation. 

6.2 Analytical Parameters 

Sample analysis included the following classes of chemical compounds: volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, PCB, metals, and 
water quaHty indicator parameters. Certain soil samples were evaluated for the purpose of 
evaluating the potential for contaminants to leach from the soil into groundwater. More than 
thirty contaminants from all chemical classes were determined to be present in soils and/or 
groundwater. 

6.2.1 Laboratory Analytical Procedures 

EPA methods of analysis were used throughout the investigations. ADEQ also 
requfres the use of certified laboratories for all analyses. A summary ofthe analytical methods 
used in the investigations are listed below: 

Volatile organic compounds - Methods 8240 and/or 8260 
Semi-volatile organic compounds - Method 8270 
Organochlorine pesticides - Method 8080/608 
40 CFR Part 265 Appendix m Metals - Methods 200.7/6010/7000 
Ammonia, bicarbonate, calcium, chloride, cyanide, fluoride, iron, magnesium, 

nifrate, sodium, sulfate, pH, specific conductance 

6.2.2 Data Validation 

Procedures for data validation were presented in the approved workplans. 
Additionally, ADEQ reviewed the data submitted and approved the investigation reports. 

6.3 Monitoring Wells 

Groundwater monitoring wells were installed at the CCC site during various phases of 
investigation. Six monitoring wells (lMW-1, lMW-2, lMW-3, lMW-4, lMW-5, and 2MW-2) 
were installed and screened in the perched groundwater zone. Fifteen upper alluvial 
groundwater monitoring wells have been installed on site. These include lMW-6, lMW-7, 
2MW-3, 2MW-4, 2MW-5, 2MW-6,4MW-1, 4MW-3, 9MW-1, EMW-1, EMW-2, EMW-3, 
EMW-7, and EPZ-5. Two additional upper alluvial groundwater monitoring wells (OFFMW-2 
and OFFMW-4) were installed offsite and downgradient ofthe CCC site. Two lower alluvial 
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groundwater monitoring wells (2MW-7 and 4MW-4) have been installed at the CCC site and two 
lower alluvial groundwater monitoring wells (OFFMW-1 and OFFMW-3) were installed offsite 
and downgradient ofthe CCC site. The monitoring well locations are provided in Figures 1 and 
2 of tiie Groundwater Monitoring Report dated September 21, 2001 (Ensafe, 2001). {Draft 
Conceptual Site Model, EPA, 2003) 

6.3.1 Installation Procedures 

Monitoring well designs and installation procedures are detailed in tiie Facility 
Investigation Workplan, January 1993. ADPC&E conditionally approved the workplan on June 
1,1993. 

6.3.2 Sampling Procedures 

Sampling procedures are detailed in the Facility Investigation Workplan, January 
1993. ADPC&E conditionally approved tiie workplan on June 1, 1993. 

6.4 Groundwater 

To date, a groundwater monitoring program has not been estabhshed at tiie site. The 
most recent groundwater sampling event was conducted in July 2001. The groundwater data 
indicates that metals, pesticides, semi-volatile organic compounds (SVOCs), and volatile organic 
compounds (VOCs) have been detected above eitiier the Federal Maximum Contaminant Levels 
(MCLs) or the EPA Region 6 Medium Specific Screening Levels (MSSLs) for Tap Water. The 
primary contaminants of concem, both on and offsite, are 1,2-dichloroethane and arsenic. The 
1,2-dichloroethane contamination is present in both the perched and alluvial groundwater zones 
and the contamination has extended at least one mile offsite and downgradient ofthe CCC site. 
In addition, it appears arsenic contamination has co-mingled with 1,2-dichloroethane 
contamination, which has resulted in arsenic being relatively mobile, and has migrated along 
with the dissolved 1,2-dichloroethane contaminant plume. {Draft Conceptual Site Model, EPA, 
2003) 

The maximum detected concentrations in the perched groundwater zone were as follows: 
8.8 ÂgA of arsenic, 0.087 yUgA of beta-BHC, 0.24 yUg/I of Dieldrin, and 100 ̂ g/l of 1,2-
dichloroethane. The maximum detected concentrations in upper alluvial groundwater beneath 
the site are 603 ûgA of arsenic, 810 |u.g^ of benzene, 170 ^^g^ of chloroethane, 670 ixgh of 4-
chloroaniline, 6,800 jugA of 1,2-dichlorobenzene, 0.5 ixgl\ of 1,2-dichlorobenzene, 24,000 ^gA of 
1,2-dichloroethane, 170 ^gA of Dinoseb, 2,000 /.̂ gA of ethylbenzene, 480 yugAof 4-methylphenol, 
760,000 /.igA of toluene, 13,000 //g/1 of xylenes, and 5 /UgA of vuiyl chloride. The maximum 
detected concenfrations detected in upper alluvial groundwater off site include 13.2 /UgA of 
arsenic and 14,000 îgA of 1,2-dichloroethane. The maximum detected concenfration of 1,2-
dichloroethane in lower alluvial groundwater beneath the CCC site was 829 yUgA. The maximum 
detected concenfrations of arsenic and 1,2-dichloroethane fri the lower alluvial groundwater off 
site were 14.3 ^g^ and 1,400 /igA, respectively (Ensafe, 2001). {Draft Conceptual Site Model, 
EPA, 2003). 
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During tiie installation of monitoring wells 4MW-1 (near the Unit 1 expansion area) and 
4MW-2 (between the Unit 3 expansion area and Unit 4) unusual conditions were encountered. 
At well 4MW-1 a pocket of gas was encountered in the semi-confined portion ofthe alluvial 
aquifer. An explosimeter on the drill rig sounded an alarm indicating the presence of explosive 
gas. PID reading at the augers indicated a concenfration of 144 ppm organic vapors. The gas 
was sampled with Draager tubes and it was concluded that concenfrations were too high to be 
accurately quantified by that method. Well 4MW-2 was installed approximately 160 feet 
southwest of well 4MW-1 and no gas was encountered, but soil cores retrieved from the alluvial 
sands were saturated yellow to orange foamy water. 

6.4.1 Site 1 Wastewater Treatment Plant 

Groundwater monitoring wells placed around the site indicate mounding caused 
by an infilfration source. Contaminants detected in perched groundwater suggest the mounding 
is caused by leakage from the wastewater treatment ponds or has migrated from some other 
source. 

6.4.2 Site 2 Former Wastewater Ponds 

Groundwater monitoring wells placed around Site 2 suggest that this area is prone 
to recharge from precipitation events. Contaminants present fri the groundwater suggest that the 
contaminated soils likely contribute to groundwater contamination through partitioning from 
sohd phase soil into aqueous phase infiltration (intermedia fransfer). 

6.4.3 Site 4 Railroad Loading Area 

Unusual subsurface conditions were encountered at Site 4. During the installation 
of monitoring wells 4MW-1 (near the Unit 1 expansion area) and 4MW-2 (between the Unit 3 
expansion area and Unit 4) unusual conditions were encountered. At well 4MW-1 a pocket of 
gas was encountered in the semi-confined portion ofthe alluvial aquifer. An explosimeter on the 
drill rig sounded an alarm indicating the presence of explosive gas. PID reading at the augers 
indicated a concentration of 144 ppm organic vapors. The gas was sampled with Draager tubes 
and h was concluded that concentrations were too high to be accurately quantified by that 
method. Well 4MW-2 was installed approximately 160 feet southwest of well 4MW-1 and no 
gas was encountered, but soil cores retrieved from the alluvial sands was saturated yellow to 
orange foamy water {Facility Investigation, EnSafe, June 1998). 

6.5 Soils and Sediment 

Soils and sediment are discussed together for consistency with data evaluations 
performed during the investigations. Sediment is discussed separately in the Ecological Risk 
Assessment section ofthis report. 

6.5.1 Site 1 Wastewater Treatment Ponds 
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Surface soil, subsurface soil, and sediment samples were collected during Phase I 
Fl activities. Metals, pesticides, SVOCs, and VOCs were detected in both soil and sediment, in 
the 1999 Risk Assessment (Ensafe, 1999), available surface soil and sediment data were 
screened against residential MSSLs, and surface/subsurface soil data were screened against 
industrial MSSLs. Maximum detected concenfrations in surface soil that exceeded the 
residential MSSLs were as follows: 44.6 mg/kg of arsenic, 0.593 mg/kg of Dieldrin, 9.6 mg/kg 
of Dinoseb, and 7.5 mg/kg of 1,2-dichloroethane. Maximum detected concenfrations above 
industrial MSSLs in surface/subsurface soil included: 44.6 mg/kg of arsenic, 0.593 mg/kg of 
Dieldrin, and 7.5 mg/kg of 1,2-dichloroethane. Maximum detected concenfrations in sediment 
above residential MSSLs included: 123 mg/kg of arsenic, 82 mg/kg of chromium, and 1,200 
mg/kg of 3,4-dichloroaniline. It should be noted that the 3,4-dichloroanihne maximum detected 
concenfration was detected above the 4-chloroanihne MSSL, which was used as a surrogate 
value because a MSSL for 3,4-dichloroaniline was unavailable. However, 3,4-dichloroaniUne 
was inadvertedly excluded from the 1999 Risk Assessment, and thus, was not quantitatively or 
qualitatively evaluated. {Draft Conceptual Site Model, EPA, 2003) 

6.5.2 Site 2 Former Waste Treatment Ponds 

During the 1993 field activities for Phase I ofthe FI, surface soil and subsurface 
soil samples were collected and analyzed. Metals, pesticides, SVOCs, and VOCs were detected 
in soil. In tiie 1999 Risk Assessment (Ensafe, 1999), surface soil data were screened against 
residential MSSLs, and surface/subsurface soil data were screened against industrial MSSLs. 
Maximum detected concenfrations in surface soil that exceeded the residential MSSLs included: 
0.058 mg/kg of Aldrin and 100 mg/kg of Dinoseb. Maximum detected concentrations above 
industrial MSSLs in soil included: 68.8 mg/kg of arsenic, 161.8 mg/kg of cadmium, 111.7 
mg/kg of mercury, 0.5 mg/kg of Aldrin, 0.350 mg/kg of Dieldrin, 170 mg/kg of 1,2-
dichloroethane, 0.67 mg/kg of carbon tefrachloride, 13 mg/kg of chloroform, and 380 mg/kg of 
methylene chloride. {Draft Conceptual Site Model, EPA, 2003) 

6.5.3 Site 3 Storm water Ditches 

During the 1993 field activities for Phase I ofthe FI, surface soil, subsurface soil, 
and sediment samples were collected and analyzed. Additional sampling was conducted in 
Phase n and Phase III ofthe FI activities. Metals, pesticides, SVOCs, and VOCs were detected 
in sediment, and Dinoseb was the only contaminant detected in soil. In the 1999 Risk 
Assessment (Ensafe, 1999), soil data were screened against industrial MSSLs, and sediment data 
were screened against residential MSSLs. Maximum detected concentrations above industrial 
MSSLs in soil included 13,000 mg/kg of Dinoseb. Maximum detected concentrations in 
sediment above residential MSSLs included: 222 mg/kg of arsenic, 0.354 mg/kg of Aldrin, 3.4 
mg/kg of Dieldrin, 1.6 mg/kg of Toxaphene, and 5.3 mg/kg of pentachlorophenol. {Draft 
Conceptual Site Model, EPA, 2003) 

6.5.4 Site 4 Rail Spur Loading/Unloading Area 

During the 1993 field activities for Phase I ofthe FI, surface soil and subsurface 
soil samples were collected and analyzed. Pesticides and VOCs were detected in soil 
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consistently at elevated concenfrations. In the 1999 Risk Assessment (Ensafe, 1999), available 
surface soil data were screened against residential MSSLs and surface/subsurface soil data were 
screened against industrial,MSSLs. Maximum detected concenfrations in surface soil that 
exceeded the residential MSSLs were as follows: 0.455 mg/kg of Dieldrin and 840 mg/kg of 
Dinoseb. Maximum detected concenfrations above industrial MSSLs in subsurface soil 
included: 15.5 mg/kg of arsenic, 0.63 mg/kg of Dieldrin, 12,000 mg/kg of 3,4-dichloroaniline, 
1,100 mg/kg of Dinoseb, and 0.82 mg/kg of 1,2-dichloroethane. {Draft Conceptual Site Model, 
EPA, 2003) 

During the installation of monitoring wells 4MW-1 (near the Unit 1 expansion 
area) and 4MW-2 (between the Unit 3 expansion area and Unit 4) unusual conditions were 
encountered. At well 4MW-1 a pocket of gas was encountered in the semi-confined portion of 
the alluvial aquifer. An explosimeter on the drill rig sounded an alarm indicating the presence of 
explosive gas. PID reading at the augers mdicated a concentration of 144 ppm organic vapors. 
The gas was sampled with Draager tubes and it was concluded that concentrations were too high 
to be accurately quantified by that method. Well 4MW-2 was installed approximately 160 feet 
southwest of well 4MW-1 and no gas was encountered, but soil cores retrieved from the alluvial 
sands was saturated yellow to orange foamy water. 

6.5.5 Site 5 Maintenance Services Drum Vault 

This site is comprised of SWMU 72, which is a concrete drum vault with a sub-
floor of gravel, sand, and possibly cement located under the Maintenance Services Building. In 
1993, subsurface soil samples were collected beneath the drum vault as part of tiie Phase I FI 
investigation and Dinoseb was detected beneath the vault, which CCC attributed to residual 
contamination from Site 9. No further action was recommended in the FI Report; however, 
ADPCE did not concur and requfred additional investigation. Subsequent to developing media-
specific cleanup criteria, CCC intended to conduct additional sampling as part of a CMS. {Draft 
Conceptual Site Model, EPA, 2003) 

In the 1999 Risk Assessment (Ensafe, 1999), available soil (including surface and 
subsurface soil) data were screened against industrial MSSLs. Maximum detected 
concenfrations above industrial MSSLs in subsurface soil included: 9.7 mg/kg of arsenic and 
170 mg/kg of Dfrioseb. {Draft Conceptual Site Model, EPA, 2003) 

6.5.6 Site 6 Yellow Stained Areas (Area of Concern 1) 

Surface soil and subsurface soil samples were collected during Phase I FI 
activities. Metals, pesticides, SVOCs, and VOCs were detected in both soil and sediment. In the 
1999 Risk Assessment (Ensafe, 1999), available surface soil data were screened against 
residential MSSLs. Maximum detected concenfrations in surface soil tiiat exceeded the 
residential MSSLs were as follows: 0.24 mg/kg of Aldrin, 0.078 mg/kg of Dieldrin, 340 mg/kg 
of Metiioxychlor, 14 mg/kg of Toxaphene, and 160 mg/kg of Dinoseb. {Draft Conceptual Site 
Model, EPA, 2003) 
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6.5.7 Site 8 Ditch by Wastewater Treatment Area (Area of Concern 3) 

Surface soil samples were collected during Phase I FI activities. Metals and 
Dieldrin were detected in surface soil. In the 1999 Risk Assessment (Ensafe, 1999), available 
surface soil data were screened against residential MSSLs. Maximum detected concenfrations of 
6.3 mg/kg of arsenic were above residential MSSLs. {Draft Conceptual Site Model, EPA, 2003) 

6.5.8 Site 9 Former Dinoseb Disposal Ponds 

During the 1993 field activities for Phase I ofthe FI, surface soil and subsurface 
soil samples were collected. Metals, pesticides, SVOCs, and VOCs were detected in soil. In the 
1999 Risk Assessment (Ensafe, 1999), available surface soil data were screened against 
residential MSSLs, and surface/subsurface soil data were screened against industrial MSSLs. 
Maximum detected concentrations in surface soil that exceeded the residential MSSLs were as 
follows: 0.15 mg/kg of Heptachlor, 450 mg/kg of 3,4-dichloroaniline, 29,000 mg/kg of Dinoseb, 
4,000 rag/kg of Propanil, and 3.5 mg/kg of arsenic. Maximum detected concentrations above 
industrial MSSLs in subsurface soil included: 7.3 mg/kg of arsenic, 29,000 mg/kg of Dinoseb, 
450 mgAcg of 3,4-dichloroanilme, 4,000 mg/kg of Propanil, and 0.73 mg/kg of 1,2-
dichloroethane. {Draft Conceptual Site Model, EPA, 2003) 

Leaching tests performed on samples taken from Site 9 suggest a high potential 
for intermedia fransfer. 

6.5.9 Dichloroethane Source Area 

Based on the concenfration gradient ofthe plume determined after the completion 
ofthe Phase II investigation, it was concluded that the likely source area is near the production 
units on the northeast side ofthe plant. During interviews with employees, it was learned that 
there was formerly a tile wastewater discharge pipe that ran from Unit 5 to the wastewater 
treatment ponds, crossing the path ofthe suspected source area. The pipe was known to' 
frequently leak. The area was investigated by sampling soils on 75 feet by 75 feet grid. 

Analysis from the source area soil samples indicates two potential sources. The 
most heavily impacted area is southwest of Unit 4 and northeast of monitoring well EMW-7 
(which is also the most heavily contaminated well with 1,2-dichloroethane at 84,000 ppb). The 
second, and less contaminated, source area appears to be around the southeastern side of Unit 5. 

As the pipe was being decommissioned, an unknown quantity of a liquid chemical 
was observed in the pipe and french {Facility Investigation, EnSafe, June 1998). 

6.6 Surface Water 

Surface water was managed under the facility's NPDES permit and was therefore not 
evaluated during the investigations or risk assessment done under ADEQ Hazardous Waste 
Division. The HWD collected surface water data since abandonment and this information is 
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presented in attachments. Low levels of volatile and semi-volatile organic compounds are 
typically present in stormwater samples. Since stormwater is confrolled, complete exposure 
pathways are untikely. 

6.7 Air 

Ambient afr monitoring was conducted during Phase IE ofthe investigation. Five 
stations at the site were monitored for six days. Each station was sampled with an FID for 
approximately two minutes. Concentrations ranged from non-detect to 2.1 ppm. Each ofthe 
five stations had at least one detection event. The FID device does not identify specific 
compounds and therefore the data is of no value for risk evaluation. The faciUty air permit 
allows discharge of compounds that are detectable by the FID. 

Indoor air pathways from soils or groundwater were not evaluated in the Risk 
Assessment. 

During the installation of monitoring wells 4MW-1 (near the Uiut 1 expansion area) and 
4MW-2 (between the Unit 3 expansion area and Uiut 4) unusual conditions were encountered. 
At well 4MW-1 a pocket of gas was encountered in the senu-confined portion ofthe alluvial 
aquifer. An explosimeter on the drill rig sounded an alarm indicating the presence of explosive 
gas. PID reading at the augers indicated a concenfration of 144 ppm organic vapors. The gas 
was sampled with Draager tubes and it was concluded that concentrations were too high to be 
accurately quantified by that method. Well 4MW-2 was installed approximately 160 feet 
southwest of well 4MW-1 and no gas was encountered, but soil cores retrieved from the alluvial 
sands was saturated yellow to orange foamy water. 

6.8 Environmenta] Site Assessment Conclusions 

ADEQ required Cedar to conduct an investigation of certain solid waste management 
units (SWMUs) due to the presence of visible contamination, non-compliance with appHcable 
regulations for hazardous waste management, and related problems with stormwater runoff 
Background conditions were also evaluated during the investigation. 

Nine SWMUs and other areas of concem (AOCs) were included in the investigation. 
Extensive investigations of surficial and subsurface soils were done at the direction of ADEQ. 
Sample analysis included the following classes of chemical compounds: volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), chlorinated pesticides, and 
metals. More than thirty contaminants from all chemical classes were determined to be present 
in soils. Waste materials were also determined to be present within certain SWMUs. All nine of 
the SWMUs and otiier areas of concem were determined to have contaminants present in 
concenfrations greater than background and at concenfrations that may continue to contribute to 
groundwater contamination. The investigation concluded significant impacts to surficial soils, 
surface water, and subsurface soils resulted from faciUty operations. 

Surface soils were visibly stained yellow throughout most ofthe site history. The yellow 
color is associated with contamination from the herbicide Dinoseb. Subsurface soils at several of 
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the SWMUs contain contaminants in concenfrations that may be considered hazardous waste. 
Soil cores and chemical analysis indicate that technical grade products were disposed in open 
pits. ADEQ did not issue any permits for land disposal of solid or hazardous wastes at the 
facility over the entfre site history. 

ADEQ required Cedar to conduct a groundwater quality assessment to evaluate the nature 
and extent of contaminants released from soils to the groundwater. Various pesticides, metals, 
semi-volatile organic compounds, and volatile organic compounds were determined to have been 
be released from contaminated soils into perched groundwater and the alluvial aquifer. 

The groundwater quality assessment showed that the groundwater contaminant plume is 
not stable and continues to grow or lengthen down gradient ofthe site. Contaminant 
concentrations increased five orders of magnitude in off-site well OFFMW-2over the course of 
the groundwater investigation. This indicates that there are both continuing releases from 
contaminated soils into the groundwater and/or new releases from nonspecific sources causing 
fiirther expansion of tiie plume. Approximately 200 drums of unknown waste materials are 
reported to be disposed in the foundation of a building representing a high risk for new or 
continuing releases into both soils and groundwater. 

More than 20 contaminants have been detected in the groundwater. Groundwater in 
several locations may considered TC hazardous waste (D028) due to the presence of 1,2-
dichloroethane (DCA) exceeding the 0.5 mg/L regulatory criteria. Contaminated media 
containing hazardous constituents in excess of toxicity characteristic (TC) maybe considered a 
hazardous waste for freatment storage or disposal. EPA has determined that DCA is a probable 
human carcinogen. DCA has an MCL of 0.005 mg/L published for drinking water supplies. 
DCA has been detected in on-site groundwater at concenfrations up to 84 mg/L. 

Contaminated groundwater exceeding both the toxicity characteristic and MCL extends 
through a portion ofthe alluvial aquifer more than 4000 feet off-site. DCA was reported to be 
present at 14 mg/L in off-site well OFFMW-2 during a July 2001 sampling event. Earher 
seunpling events showed DCA present in concentrations orders of magnitude less than the July 
2001 sampling event, indicating significant plume movement. The alluvial aquifer is known to 
be used for drinking water and currently meets recognized aquifer classifications as a drinking 
water aquifer. Groimdwater is currently used for irrigation in the immediate vicinity ofthe site. 
At least two irrigation wells are known to be contaminated with hazardous substances associated 
with the site. 

7.0 Human Health Risk Assessment 

For the human health risk assessment (HHRA), the facility was evaluated based on the eight sites 
(Sites 1,2,3,4,5,6,8, and 9) that were defined during the RCRA FaciUty Investigation. The sites 
were grouped based on the exposure setting and the chemicals detected. Soil and sediment data 
were evaluated by site, while groundwater was evaluated separately as either perched 
groundwater or the alluvial aquifer groundwater. Framework for the HHRA was based upon the 
Risk Assessment Workplan (Ensafe 1998). 
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The list of chemicals detected in site media selected for inclusion in the quantitative HHRA was 
obtained by: (1) comparison ofthe site-related data to risk-based screening levels and (2) 
comparison to site related background concenfrations. Risk-based screening values were from 
USEPA Region 6 Human Health Medium-Specific Screening Levels effective at the time ofthe 
evaluation. Compounds exceeding screening criteria are considered constituents of potential 
concem (COPC) and were carried through for fiirther evaluated in the HHRA. COPCs are listed 
below. 

Constituents of Potential Concern 
Site 
1 

2 

3 

4 

5 
6 

8 
9 

Surface Soil 
arsenic, Dieldrin, 
1,2-dichloroethane 
Aldrin, Dinoseb 

NA 

Dieldrin, Dinoseb 

NA 
arsenic, Aldrin, 
Dieldrin, Methoxychlor, 
Toxaphene, Dinoseb 
None 
Heptachlor, Dinoseb, 
3,4-dichloroaniline, 
Propanil 

Surface and Subsurface Soil 
arsenic, Dieldrin, 
1,2-dichloroethane 
Arsenic, cadmium, mercury, 
Aldrin, Dieldrin, 1,2-
dichloroethane, carbon 
tefrachloride, chloroform, 
methylene chloride 
Dinoseb 

arsenic, Dieldrin, Dmoseb 3,4-
dichloroanihne, 1,2-dichloroethane 
arsenic, Dinoseb 
NA 

NA 
arsenic, Dinoseb, 3,4-
dichloroaniline, Propanil, 1,2-
dichloroethane 

Sediment 
arsenic, chromium 

NA 

arsenic, Aldrin, Dieldrin, 
Toxaphene, 
pentachlorophenol 
NA 

NA 
NA 

NA 
NA 

Note: NA=no samples 

COPCs identified for perched groundwater include: arsenic, lead, 4,4'-DDT, alpha-BHC, 1,4-
dichlorobenzene, 2,6-dinittotoluene, 4-chloroaniline, bis(2-chloroethyl)ether, 1,2-dichloroethane, 
4-mefliy 1-2-pentanone, acetone, benzene, chloroform, methylene chloride, and trichloroethene. 

COPCs identified for the alluvial aquifer groundwater include: 1,1,2-hichloroetiiane, 1,2-
dichlorobenzene, 1,2-dichloroethane, 1,2-dichloropropane, benzene, bromodichloromethane, 
chlorobenzene, chloroform, dibromochloromethane, methylene chloride, and vinyl acetate. 

Risk was further evaluated considering current and fiiture land uses for the following receptors: 
site workers, construction workers, trespassers, and off-site agriculture workers. Exposure 
pathways included one or more ofthe following: inhalation of gaseous contaminants released 
from soil, inhalation of chemicals enfrained in frigitive dust, inhalation of gaseous contaminants 
released from groundwater, incidental ingestion, and dermal contact. 
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A contaminant was selected as a chemical of concem (COC) if its cancer risk exceeded lE-6 or 
had a hazard quotient (HQ) greater than 1 for reasonable maximum exposures (RME). 
Chenucals of concem are listed on the following table. 

Chemicals of Concern 
Site 
1 
2 
3 
4 
5 
6 
9 
Perched 
Groundwater 
Alluvial 
groundwater 

Surface Soil 
None 
None 
N/A 
Dinoseb 
N/A 
None 
Dinoseb, Propanil 

Subsurface Soil 
None 
1,2-dichloroethane 
Dinoseb 
3,4-dichloroaniline, Dinoseb 
Dinoseb 
N/A 
3,4-dichloroaniline, Dfrioseb, Propanil 

Sediment 
arsenic 
N/A 
None 
N/A 
N/A 
N/A 
N/A 

4-chloroaniUne, 1,2-dichloroethane, methylene chloride 

benzene, chloroform, methylene chloride, 1,2-dichloroethane, 1,2-
dichloropropane, and chlorobenzene 

Note: N/A=not applicable 

Where reasonable maximum exposure estimates of risk indicated a significant threat would be 
posed, cenfral tendency (CT) analysis was performed. A significant threat was defined as a 
cancer risk greater than lE-4 or HQ greater than 1. 

It was concluded that the alluvial groundwater risks based on the RME and CT exposure 
assumptions for the offsite agricultural worker represent the most substantial carcinogenic risks 
to human receptors contacting contaminated media associated with the site. Non-carcinogenic 
risk based on RME for all receptors are substantially high based primarily on construction 
worker exposures to Dinoseb in surface and subsurface soil at Sites 3,4, and 9.{Risk Assessment, 
October 1999) 

Noncarcinogenic risk estimated in the RA for the offsite agricultural worker exposed to volatile 
organic compounds released from the alluvial groundwater during irrigation CT exposure HQ 
were: 1,2-dichloroethane (1511), chlorobenzene (4), 1,2-dichloropropane (6), and benzene(8). 

Carcinogenic risk estimated in the RA for the offsite agricultural worker exposed to volatile 
organic compounds released from the alluvial groundwater during irrigation were: 1,2-
dichloroethane (lE-02), methylene chloride (5E-4) and benzene (2E-4). 

The 1999 Risk Assessment quantitatively evaluated inhalation of volatiles and dust, incidental 
ingestion and dermal contact with surface soil exposure pathways for the current/future on-̂ site 
worker population. The following table provides the total risk and hazard index across all media 
and all exposure routes for on-site worker by Site (Ensafe, 1999). Refer to the 1999 Risk 
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Assessment for specific details on methodology Ensafe used to evaluate risk for current/future 
on-site workers.. {Draft Conceptual Site Model, EPA, 2003) 

Summary of Current /Future On-site Worker Cancer Risks 
and Hazardous Indices 

Reasonable Maximum Exposure 
Site 

1 
2 
4 
6 
9 

Total Risk Across All Media and All 
Exposure Routes 
lE-04 
3E-06 
8.3E-06 
5E-06 
2E-05 

Total Hazard Index Across All Media 
and Ail Exposure Routes 
<1 
<1 
<1 
<1 
254 

The 1999 Risk Assessment quantitatively evaluated inhalation of volatiles and dust, incidental 
ingestion, and dermal contact with surface/subsurface soil, incidental ingestion and dermal 
contact with sediment, and incidental ingestion and dermal contact with perched groundwater 
exposure pathways for the fiiture on-site constmction worker population. The following table 
provides the total risk and hazard index across all media and all exposure routes for on-site 
constmction worker by Site (Ensafe, 1999). Refer to the 1999 Risk Assessment for specific 
details on methodology Ensafe used to evaluate risk for future on-site constmction workers.. 
{Draft Conceptual Site Model, EPA, 2003) 

Summary of Future Construction Worker Cancer Risks 
and Hazardous Indices 

Reasonable Maximum Exposure 
Site 

1 
2 
3 
4 
5 
6 
9 

Total Risk Across All Media and All 
Exposure Routes 
5.4E-05 
6E-05 
4.5E-07 
3E-07 
2.9E-07 
7.2E-08 
2E-07 

Total Hazard Index Across All Media 
and All Exposure Routes 
21 
9 
40 
13 
<1 
<l 
91 

The 1999 Risk Assessment quantitatively evaluated inhalation of volatiles and dust, incidental 
ingestion and dermal contact with surface soil, incidental ingestion and dermal contact with 
sediment exposure pathway for the future site trespasser population. The following table 
provides the total risk and hazard index across all media and all exposure routes for site 

40 



trespasser by Site (Ensafe, 1999). Refer to the 1999 Risk Assessment for specific details on 
methodology Ensafe used to evaliiate risk for fiiture frespassers.. {Draft Conceptual Site Model, 
EPA, 2003) 

Summary of Future Trespasser Cancer Risks and Hazardous Indices 
Reasonable Maximum Exposure 

Site 

1 
2 
3 
4 
6 
9 

Total Risk Across All Media and All 
Exposure Routes 
7E-05 
4E-07 
1.6E-05 
3E-06 
6E-07 
3E-06 

Total Hazard Index Across All Media 
and All Exposure Routes 
<1 
<1 
<1 
<1 
<1 
82 

ADEQ and representatives of CCC met on March 1,2001, to discuss risk issues and it was 
agreed that additional investigations were necessary to refine the RA. Samples were collected 
from eight irrigation wells in July 2001. Two offsite irrigation wells (in addition to offsite 
facility monitoring weUs) were found to be contaminated with 1,2-dichloroethane. The impacted 
irrigation wells were identified as AGI-1 (located approximately 3500 feet south ofthe site) and 
the BHA-1 located (located approximately 240 feet southeast ofthe site). Risk was re-evaluated 
based upon actual data from the irrigation wells. Noncarcinogenic risk to the offsite agricultural 
worker exposed to contaminants emanating from both AGI-1 and BHA-1 are less than HQ 1. 
Carcinogenic risks are 7E-06 for the worker exposed to groundwater from AGI-1 and 5E-06 or 
the worker exposed to groundwater from BHA-1. This reevaluation of risk was presented in the 
Risk Assessment Addendum, January 2002. 

8.0 Ecological Risk Assessment 

Arsenic, Aldrin, Dieldrin, 4,4'-dichlorodiphenyldichloroethylene (4,4'-DDE), 4,4'-
dichlorodiphenyldichloroethane (4,4'-DDD), 4,4'-dichlorodiphenyltrichloroethane (4,4'-DDT), 
Endrin, gamma-BHC, Methoxychlor, and Toxaphene were detected in sediment at Area I above 
the EPA Region 4 sediment screening values. Two potential receptors (tadpoles and piscivoms 
birds) were identified in the 1999 Risk Assessment. Tadpoles in the ditches may potentially be 
exposed to contaminated sediment identified in the ditches. Because ofthe nature of 
contamination in sediment, bioaccumulation is possible. In addition, piscivoms birds may also 
ingest tadpoles with elevated levels of pesticides. However, the 1999 Risk Assessment indicates 
the potential risk in Area I was considered acceptable because the ditches are used as an integral 
component ofthe facility's wastewater treatment system. Due to the fimction of these ditches, 
standing water is frequentiy drained and, thus, any emerging aquatic habitat was considered 
opportunistic (Ensafe, 1999). 

No potentially complete ecological exposure pathways for Area II were identified in the 1999 
Risk Assessment (Ensafe, 1999). 
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In Area HI, an ecological potential pathway identified in the 1999 Risk Assessment included 
receptors exposed to contaminated groundwater during irrigation activities. However, ecological 
risks were not evaluated since no data was available from the irrigation weUs at the time the 
1999 Risk Assessment was conducted. The risk assessment indicated that only small mammals 
and birds species are present in Area HI. The risk assessment indicated that during hot summer 
months when irrigation is frequent, wildlife species are hkely dormant during tiie heat ofthe day 
and seek refiige in wooded areas. Thus, exposure to contamuiated groundwater during irrigation 
events was not anticipated to be significant for potential ecological receptors (Ensafe, 1999). 
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